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Abstract
Andrzej R. Piotrowski
CATHOLIC SCHOOL TEACHERS’ PERCEPTIONS OF FACTORS RELATED TO
LOW MATHEMATICS ACHIEVEMENT: A QUALITATIVE CASE STUDY
2017-2018
Carol C. Thompson, Ph.D.
Doctor of Education

This qualitative case study explored Catholic school teachers’ perceptions of
factors related to low mathematics achievement in second through fifth grade at three
Catholic elementary schools in the Eastern United States. The three schools that
participated in this study have varying degrees of ethnic diversity and vary in school
enrollment. In 2015, all schools in the archdiocese produced standardized test results well
above the national average in reading in second through fifth grades. In the same
academic year, the gap between the national average and the district’s second through
fifth grade mathematics scores was significantly narrower. This study identifies the need
to understand teachers’ views of low achievement in mathematics in the attempt to
reform policies to improve mathematics achievement.
Data was collected through school documents, semi-structured open-ended
interviews, and observation of teachers in mathematics classrooms. In order to have a
consistent focus observing classroom teachers, the researcher used Sawada et al.’s (2000)
Reformed Teaching Observation Protocol to collect observational data consisting of a
total of 450 minutes of mathematics instruction.
The results of this study identified teacher quality, curricular referencing, and
cultural referencing as themes of low achievement. The first theme of teacher quality has
v

a direct connection to the main research question of this study. The financial stability of a
Catholic elementary school has a major link to the curriculum, instruction, and school
climate being offered to the school community. Schools with decreased enrollment have
been affected by limited operating expenses. Catholic schools with thriving enrollments
are more successful in retaining quality teachers due to their prosperous operating budget.
The findings of this study have established a connection between mathematics
achievement and schools with successful operating budgets and teacher quality.
Curricular referencing arose as a theme based on comments about maintaining the
fast pace of the curriculum, completion of math concepts, ineffective math textbooks, and
lack of instructional time. The study found a connection between the overall positive
student engagement in the classroom observations and the interview data collected from
all the participants.
The third theme of cultural referencing emerged based on school demographics,
diversity, English Language Learners, lack of home support, and lack of home resources.
The study found a connection between the theme of cultural referencing and mathematics
achievement in second through fifth grade Catholic elementary school students.

.

vi

Table of Contents
Abstract................................................................................................................................ v
List of Figures.....................................................................................................................xi
List of Tables .................................................................................................................... xii
Chapter 1: Introduction........................................................................................................ 1
Purpose of the Study ...................................................................................................... 5
Research Questions ....................................................................................................... 5
Conceptual Framework ................................................................................................. 6
Method ......................................................................................................................... 14
Significance of the Study............................................................................................. 16
Limitations of Study .................................................................................................... 18
Definition of Terms ..................................................................................................... 19
Archdiocese ........................................................................................................... 19
Cannon Law........................................................................................................... 19
Cost-Based Tuition ................................................................................................ 19
Diocese .................................................................................................................. 19
Every Student Succeeds Act (ESSA) .................................................................... 19
National Blue Ribbon Program ............................................................................. 19
Negotiated Tuition ................................................................................................. 19
No Child Left Behind Act (NCLB) ....................................................................... 19
Pastor ..................................................................................................................... 20
Parish Catholic Elementary School ....................................................................... 20
Partnership for Assessment of Readiness for College and Careers (PARCC) ...... 20
vii

Table of Contents (Continued)
Regional Catholic Elementary School................................................................... 20
Inter-Parochial Catholic Elementary School ......................................................... 20
Scantron Performance Series ................................................................................. 20
Organization of the Study ............................................................................................ 20
Summary...................................................................................................................... 21
Chapter 2: Literature Review ............................................................................................ 22
The Catholic Schooling Systems in the United States ................................................ 23
State Policies ............................................................................................................... 31
School Policies on Leadership, Supervision, and Climate .......................................... 34
School Policies on Planning, Management, and Instruction ....................................... 37
Community .................................................................................................................. 38
Family .......................................................................................................................... 47
Summary...................................................................................................................... 49
Chapter 3: Methods ........................................................................................................... 54
Research Questions ..................................................................................................... 56
Sampling ...................................................................................................................... 57
Setting. ................................................................................................................... 57
Participants ............................................................................................................ 59
Data Collection ............................................................................................................ 60
Documents ............................................................................................................. 65
Interviews .............................................................................................................. 67
Observations .......................................................................................................... 68
viii

Table of Contents (Continued)
Institutional Review Board .......................................................................................... 70
Data Analysis............................................................................................................... 71
Bias & Assumptions .................................................................................................... 72
Ethical Considerations ................................................................................................. 73
Chapter 4: Results.............................................................................................................. 74
Research Questions ..................................................................................................... 74
Context ........................................................................................................................ 75
Teacher Interviews ...................................................................................................... 82
Classroom Observations .............................................................................................. 85
Emergent Themes ........................................................................................................ 87
Teacher Quality ........................................................................................................... 90
Curricular Referencing ................................................................................................ 98
Cultural Referencing ................................................................................................. 106
Summary.................................................................................................................... 110
Chapter 5: Discussion ...................................................................................................... 112
Introduction ............................................................................................................... 112
Implications ............................................................................................................... 113
Family .................................................................................................................. 113
Community .......................................................................................................... 114
Leadership ........................................................................................................... 116
School Policy ....................................................................................................... 116
State Policy .......................................................................................................... 117
ix

Table of Contents (Continued)
Recommendations for Future Research..................................................................... 118
Ethical Considerations and Limitations..................................................................... 121
Conclusion ................................................................................................................. 123
References ....................................................................................................................... 126
Appendix A: District Reading Scaled Scores .................................................................. 136
Appendix B: District Mathematics Scaled Scores........................................................... 137
Appendix C: Scantron Performance Series Reading and Mathematics National Mean
Scale Score at 85th Percentile/National Blue Ribbon Eligibility Requirements ............. 138
Appendix D: School Mission Statements ........................................................................ 139
Appendix E: Interview Questions ................................................................................... 140
Appendix F: Graphic Elicitation ..................................................................................... 143
Appendix G: Reformed Teaching Observation Protocol (RTOP) .................................. 144
Appendix H: Informed Consent Form ............................................................................. 149
Appendix I: Demographic Questionnaire ........................................................................ 151

x

List of Figures
Figure

Page

Figure 1. McIlrath and Huitt’s (1995) Teaching-Learning Process Model ......................... 8
Figure 2. Outline of major themes related to mathematics achievement. ......................... 13
Figure 3. Triangulation of multiple sources of evidence. .................................................. 65
Figure 4. Graphic elicitation completed by Participant 1. ................................................. 91
Figure 5. Graphic elicitation completed by Participant 10. ............................................... 92
Figure 6. Graphic elicitation completed by Participant 7. ................................................. 93
Figure 7. Lesson Design & Implementation and Content on the Reformed Teacher
Observational Protocol (Sawada et al., 2000). .................................................................. 96
Figure 8. Graphic elicitation completed by Participant 5. ................................................. 99
Figure 9. Graphic elicitation completed by Participant 9. ............................................... 101
Figure 10. Graphic elicitation completed by Participant 5. ............................................. 102
Figure 11. Graphic elicitation completed by Participant 2. ............................................. 108
Figure 12. 2015-2016 Scantron Performance Series ....................................................... 109

xi

List of Tables
Table

Page

Table 1. Aggregate K-12 Catholic School Enrollment (in Millions) 1880 – 2005 ........... 25
Table 2. Catholic Elementary School Enrollment (in Millions) and Number of Schools
1920-2005 .......................................................................................................................... 26
Table 3. Number and Percentage of Religious in Catholic Schools.................................. 27
Table 4. Expired Mathematical Language and Suggested Alternatives ............................ 44
Table 5. Rules that Expire ................................................................................................. 45
Table 6. Data Collection Triangulation Matrix ................................................................. 63
Table 7. Data Analysis & Interpretation Chart .................................................................. 72
Table 8. Participant Demographic Information ................................................................. 77
Table 9. Mathematics Textbooks at X, Y, and Z Schools ................................................. 81
Table 10. Common Themes in Interview Transcripts ....................................................... 83
Table 11. Emergent Themes in Findings ........................................................................... 90
Table 12. Scantron 2016-2017 Mathematics Standards 4th Grade Results at X School.. 105

xii

Chapter 1
Introduction
On December 10, 2015, the No Child Left Behind Act of 2001 was replaced when
President Obama signed the Every Student Succeeds Act (ESSA) (U.S. Department of
Education, 2015). The primary goal of the ESSA is to guarantee that every child in the
United States has an equal opportunity to achieve academically (U.S. Department of
Education, 2015). ESSA continues to address the challenges children experienced under
NCLB and focuses on key areas of progress made by NCLB (U.S. Department of
Education, 2015). Congress had passed NCLB due to alarms that the American
educational system was not competitive with other countries (Klein, 2015). The main
provision of NCLB was to implement federal accountability for academic success for all
learners in order to increase achievement. NCLB targeted mathematics and science
achievement by establishing partnerships, wherein elementary schools could participate
in programs with scientists, engineers, and mathematicians to develop a rigorous
curriculum (U.S. Department of Education, 2015). These mathematics partnerships were
designed to develop programs that would increase teachers’ mathematics knowledge and
skills, develop rigorous mathematics curricula, and integrate technology into the
curriculum (U.S. Department of Education, 2015). Federal legislation to fund programs
to improve academic achievement, from the Elementary and Secondary Education Act of
1965 to the ESSA today, has existed in the United States for the past 50 years. However,
the achievement gap in mathematics still exists and continues to be a major topic of
concern for educators and policy makers.
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This qualitative case study is concerned with Catholic school teachers’
perceptions of factors related to low mathematics achievement in second through fifth
grade at three Catholic elementary schools in the Eastern United States. The three schools
that participated in this study have varying degrees of ethnic diversity and school
enrollment. In 2014, all schools in the archdiocese produced standardized test results well
above the national average in reading in second through fifth grades. In the same
academic year, the gap between the national average and the district’s second through
fifth grade mathematics scores was significantly narrower. In the archdiocese, the
standardized test result was considerably lower in mathematics compared to standardized
scores in reading. This study identifies the need to understand teachers’ views of low
achievement in mathematics in the attempt to reform policies to improve mathematics
achievement.
Average mathematics scores of United States fourth graders increased by 23
points between 1995 and 2011; however, out of the 57 countries participating in the
Trends in International Mathematics and Science Study (2015), the United States still
ranks behind eight educational systems in average mathematics scores, and there are six
additional countries with similar scores (National Center for Educational Statistics,
2015). A current study claims fourth graders in the United States score lower on
mathematics assessments compared to children in many Asian countries (Ryoo, Molfese,
Heaton, Zhou, Brown, Prokasky, & Davis, 2014). Specifically, several other studies
indicate that American children are outperformed in counting, arithmetic, algebra, and
geometry by children in China, Japan, and other East Asian countries (Siegler & Mu,
2008; Ginsburg Choi, Lopez, Netley, Chi 1997; Stevenson, Chen, & Lee, 1993).
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Stevenson and Stigler (1992) suggest the learning gap between American and Asian
students is evident as early as kindergarten and continues through high school.
Under ESSA, there is growing financial support to improve achievement in
schools. Title II is a provision in ESSA (2015) that addresses “preparing, training, and
recruiting high-quality teachers, principals, or other school leaders” (Pub.L. 114-95 §§
1177-113). Title II in ESSA (2015) identifies the following major goals:
1. Increase student achievement consistent with the challenging State academic
standards.
2. Improve the quality and effectiveness of teachers, principals, and other school
leaders.
3. Increase the number of teachers, principals, and other school leaders who are
effective in improving student academic achievement in schools
4. Provide low-income and minority students greater access to effective teachers,
principals, and other school leaders. (Pub.L. 114-95 § 2001)
In addition, Title II of ESSA (2015) funds nonprofit organizations such as
Catholic schools “to support the implementation, replication, or expansion of effective
science, technology, engineering, and mathematics professional development programs in
schools across the State through collaboration with school administrators, principals, and
STEM educators” (Pub.L. 114-95 § 2245). Price and Ball (1997) note that, while
legislation tends to encourage extensive reforms in the teaching of mathematics, current
practices have remained unchanged in many schools across the country.
There are various institutions throughout the country that support ESSA’s (2015)
goal to drive reform in mathematics education. The National Council of Teachers of
3

Mathematics (NCTM) is one of those organizations that support teaching and learning of
mathematics (NCTM, 2016). In leading their reform for the highest quality teaching, they
recommend the following principles for successful mathematics instruction: high
mathematics expectations, strong support for all students, teachers who understand what
students know and need to learn, and assessments that support learning and furnish useful
information to both teachers and learners (NCTM, 2000).
While NCTM (2016) provides principles to reform mathematics education, it is
essential to understand the factors related to low achievement. One factor, Sato,
Rabinowitz, Gallagher, and Huang (2010) suggest, is that the language used in
mathematics test items may interfere with students’ ability to demonstrate understanding
of content, especially when students are struggling with English (U.S. Department of
Education, 2012). In a U.S. Department of Education (2012) study, students who were
struggling with English performed six percentage points better on math assessments
when a linguistic modification was provided. A linguistic modification is a researchbased process for altering the language on a test to explain a question without
significantly changing what is being assessed (Abedi, 2008; Abedi et al. 2005; Sato
2008).
Basic mathematics fluency is another factor related to low achievement in
mathematics. In 2005, VanDerHeyden and Burns conducted a study to evaluate a school
in which students in Grades 3 through 5 scored low in terms of basic mathematics
fluency. Their study reported that using curriculum-based assessment and measurement
data led to positive growth and significant improvement on the school’s scores on a
standardized test (VanDerHeyden & Burns, 2005).
4

Demographics and school climate are additional factors related to low
mathematics achievement. Coleman’s (1966) findings indicate the strongest predictors of
student achievement are student and family characteristics. In an effort to confirm
Coleman’s findings, Bodovski, Nahum-Shani, and Walsh (2013) conducted a study that
found that mathematics achievement varied from school to school, but that improvement
depended more on school climate than on the demographics of a given school.
Purpose of the Study
The purpose of this qualitative case study is to explore Catholic school teachers’
perceptions of factors related to low mathematics achievement in second through fifth
grade at three Catholic elementary schools in the Eastern United States. The three schools
participating in this study have varying degrees of ethnic diversity and vary in school
enrollment. In 2014, all schools in the archdiocese produced standardized test results well
above the national average in reading in second through fifth grades (see Appendix A for
district mean scaled scores versus national mean scaled scores in reading). In the same
academic year, the gap between the national average and the district’s second through
fifth grade mathematics scores was significantly narrower (see Appendix B for district
mean scaled scores versus national mean scaled scores in mathematics). This case study
identifies the need to understand teachers’ views of low achievement in mathematics in
the attempt to reform policies to improve mathematics achievement.
Research Questions
1. What perceptions do mathematics teachers in Grades 2 -5 hold about low
mathematics achievement of students at X, Y, and Z’s schools?
5

2. What perceptions do mathematics teachers hold about improving mathematics
achievement in Grades 2-5 at X, Y, and Z’s schools?
3. How do mathematics teachers describe their experiences working with
students in Grades 2-5?
4. What teaching strategies do Grades 2-5 mathematics teachers describe as
potentially improving the low mathematics achievement of students at X, Y,
and Z’s schools?
5. How do mathematics teachers describe their own teaching practice and
philosophy regarding addressing the low achievement of mathematics?
6. What are the roles of district and elementary administrators in improving
mathematics achievement?
Conceptual Framework
The conceptual framework will provide rationality to this study by connecting the
research problem, purpose of the study, literature, and theory. Vygotsky’s social
constructivist theory provided the theoretical foundation for understanding student
achievement in mathematics in this study. The factors related to low achievement guided
the overall conceptual framework with the theme of understanding how children learn
mathematics. Steele’s (2001) research on mathematics achievement identifies the kinds
of communication that are valuable in constructing mathematical understanding; within a
sociocultural viewpoint, understanding of mathematical practices takes place when
students “share their reasoning about ideas with others and listen to others share their
thinking” (p. 404). Steele’s point originates from Vygotsky’s (1978) zone of proximal
development, which is the space between a child’s current knowledge and their potential
6

understanding, in which learning can occur. Vygotsky asserted that math and writing
were unnatural concepts that were difficult for children to understand (Crain, 1992), but a
knowledgeable person could enhance a child’s intellectual learning as the child enters the
zone of proximal development (Steele, 2001). Bruner (1986) put forth the view that a
teacher can develop a child’s learning by providing appropriate activities that build a
child’s knowledge base. Thus, the conceptual framework for this study expands on
Vygotsky (1978) and Steele’s (2001) claim that a knowledgeable person could develop a
child’s intellectual ability in mathematics.
Teachers’ perceptions of mathematics achievement is another critical component
to this conceptual framework. The fundamental question of this study attempts to answer
the nature of the perceptions of mathematics teachers in Grades 2 -5 about low student
achievement in mathematics. Wilkins (2008) indicates that teachers’ practices are
influenced by their beliefs regarding mathematics teaching and learning. Ball (1991) and
Hill et al. (2008) concur that teachers’ beliefs and instructional practices may affect
student mathematics achievement. Research validates the view that a teacher’s
mathematical disposition can forecast a student’s mathematical achievement (Campbell
et al., 2014).
McIlrath and Huitt’s (1995) teaching-learning process model provides a deep
conceptual understanding of key characteristics related to the teaching and learning
process. This model serves as a funnel to understand low student achievement in this
study. Figure 1 displays the relationship of student achievement to community, family,
school policies, and state policies (McIlrath & Huitt, 1995). McIlrath and Huitt’s (1995)
teaching-learning model identifies community, family, school policies, and state policies
7

as the main properties of student achievement. The teaching and learning process builds
off of those characteristics into a narrower understanding of teacher characteristics,
student characteristics, teacher behavior, and student behavior, all of which directly relate
to student achievement (McIlrath & Huitt, 1995).

Figure 1. McIlrath and Huitt’s (1995) Teaching-Learning Process Model
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McIlrath and Huitt’s (1995) teaching-learning process model provides extensive
conceptual understanding of student achievement in a way that directly relates to this
case study and is positioned to understand the factors mathematics teachers in Grades 2-5
characterize as related to the low mathematics achievement of students in three Catholic
Elementary Schools.
State Policies is a category McIlrath and Huitt’s (1995) teaching-learning process
model identifies as affecting student achievement. Monies, achievement, testing
guidelines, assessment, and training are categorized under state policies that affect
student achievement. Teacher behavior is linked to state policies by the sub-categories of
planning, management, and instruction (McIlrath and Huitt, 1995). One sub-category that
is strongly tied to achievement in Catholic elementary schools is monies. The financial
stability of a Catholic elementary school plays a major role in the curriculum, instruction,
and school climate being offered to the student population. James (2007) indicates
sweeping changes to funding and governance of Catholic elementary schools have been
initiated since the 1950s and that there is a change to Catholicism in the United States
that has directly affected systems of financial support and governance configurations in
Catholic schools. Over the decades, the lack of school monies has changed classroom
sizes and instructional staff and caused Catholic schools to implement new financial
structures (James, 2007). Even though McIlrath and Huitt’s (1995) teaching-learning
process model does not address specifically a faith-based elementary school, it provides
insight into how achievement is impacted by the sub-category of monies.
School policies also play an important role, and McIlrath and Huitt’s (1995)
teaching-learning process model discusses leadership, supervision, and climate as sub9

categories of school policy that affect student achievement. Research has demonstrated
that school climate is a factor related to low mathematics achievement. Bodovski,
Nahum-Shani, and Walsh (2013) conducted a study which found that mathematics
achievement varied from school to school, but that improvement depended more on
school climate than any other factor. McIlrath and Huitt’s (1995) teaching-learning
process model shows that teacher behavior is also linked to school policies.
Community is another main category McIlrath and Huitt’s (1995) teachinglearning process model discusses, and region is a sub-category of community that has
implications for student achievement. The community of the three schools in this study is
in the Eastern United States, and these three schools have a larger Hispanic population in
comparison to the peer schools in the archdiocese. Two of the three schools have three
times the number of Hispanic students enrolled at their institutions as compared to the
archdiocese average. The U.S. Department of Education (2000) indicates that enrollment
of Hispanic students in elementary schools is currently 15% and by 2025 the number will
increase to 25%. The category of student characteristics, which encompasses prior
knowledge, intelligence, learning style, and motivation is linked to community. Garcia
(2001) asserts that, “an optimal learning community for Hispanic student populations
recognizes that academic learning has its roots in both out-of-school and in-school
processes” (p. 239). McIlrath and Huitt’s (1995) teaching-learning process model also
connects teacher characteristics, including knowledge, skills, and efficacy, to the
community.
Additionally, in the context of community, McIlrath and Huitt’s (1995) teachinglearning process model indicates that size plays a part in student achievement. The
10

research of Bracey (1995) and Fowler(1995) indicates school size impacts student
achievement. The three Catholic schools participating in this study range in enrollment
from roughly 230 students to 590 students. Catholic schools admissions offices make
every attempt to fill every seat in their classrooms in order to increase school monies to
create additional programs. Thus, it is common practice for classes to have 30 students.
Even though many believe students in smaller classes will receive better instruction,
Catholic school administrators believe the financial gain from maximizing enrollment
outweighs the benefits of smaller class sizes. Adler, Ball, Krainer, Lin, and Novotna, J.
(2005) indicate class sizes vary in the United States, with urban schools having high
teacher-student ratios compared to suburban schools with lower class sizes. When
mathematics classrooms have large enrollment, it increases the overall academic diversity
in the class, and the result is a challenge to provide quality instruction (Adler et al.,
2005).
Family is an additional category McIlrath and Huitt’s (1995) teaching-learning
process model discusses. Mothers’ education, family income, number of books in the
home, and academic expectations are addressed as sub-categories of family that affect
student achievement. These sub-categories are also related to student characteristics,
including prior knowledge, intelligence, learning style, and motivation. One factor,
research suggests, is that the language used in mathematics test items may interfere with
students’ ability to demonstrate understanding of content, especially when students are
struggling with English (U.S. Department of Education, 2012). A United States
Department of Education (2012) study found students who were struggling with English
performed six percentage points better on math assessments when a linguistic
11

modification was provided. For students who are English language learners or whose
families do not speak English in the home, these linguistic modifications can impact
student achievement.
McIlrath and Huitt’s (1995) teaching-learning process model and Vygotsky’s
social constructivist theory provide a deep conceptual understanding of key
characteristics related to the teaching and learning process through theory and practice.
Mcllrath and Huitt’s (1995) teaching-learning model has guided in the organization of the
literature into the following themes: a) the Catholic schooling systems in the United
States, (b) state policies, (c) school policies on leadership, supervision, and climate, (d)
school policies on planning, management, and instruction, (e) community, and (f) family.
Figure 2 displays major themes developed for this study.
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Figure 2. Outline of major themes related to mathematics achievement.

Mcllrath and Huitt’s (1995) teaching-learning model and the literature concur that
there are a myriad of variables that affect student achievement. This qualitative case
study identifies the need to understand teachers’ views of low achievement in
mathematics in the attempt to reform policies to improve mathematics achievement at
three Catholic elementary schools in the Eastern United States. A review of the literature
has revealed that there is insufficient research on mathematics achievement in Catholic
13

elementary schools. Prior research is primarily based on achievement in various public
elementary schools, with current research into mathematics achievement in Catholic
schools focusing on high schools. This study attempts to make connections from the
literature regarding mathematics achievement, but there is a major gap in the research on
achievement in mathematics in Catholic elementary schools. This research will
potentially fill that gap.
Method
The purpose of this qualitative case study is to explore Catholic school teachers’
perceptions of factors related to low mathematics achievement in second through fifth
grade at three Catholic elementary schools in the Eastern United States. Ten second
through fifth grade mathematics teachers participated in this study. In this qualitative
study, the researcher collected school documents, conducted semi-structured open-ended
interviews, and observed teachers in mathematics classrooms. Multiple sources of data
were used in this case study in order to strengthen evidence collection related to
mathematics achievement (Yin, 2009). Face-to-face in-person interviews were conducted
to ask open-ended questions to prompt the views of the participants (Creswell, 2009).
The researcher used a semi-structured interview process to stay open to the participants’
experience so the participants would share freely (Adams, 2010). The researcher
observed each teacher participating in this study once for a total of 10 classroom lessons.
Observational data collection consisted of a total of 450 minutes of mathematics
instruction. During the classroom observations, the researcher asked open-ended general
questions of the participants to allow them to be open with their interpretations (Creswell,
2009). Documents collected for this case study were used to identify the meaning in
14

objects and to understand the factors related to low achievement of students in
mathematics (Woodward, 2007). A database was used to store all archival data and
organizational documents. In addition, any three-dimensional artifacts collected were
photographed and coded into the database (Onwuegbuzie, Leech & Collins, 2010).
Initial coding was used to identify emerging patterns (Saldana, 2009). This
strategy requires the researcher to stay open to all possible directions indicated by the
data (Charmaz, 2006, p.46). This coding technique aligned with the purpose of this study
due to its intention “as a starting point to provide the researcher with analytic leads for
further exploration” (Glaser, 1978, p. 56). Axial coding was selected as a second cycle
coding method because it is an extension of the analytic work from initial coding
(Saldana, 2009). After initial coding is completed in first cycle coding, axial coding’s
goal is to search for dominant themes emerging from data collection. Boeije (2010)
reiterates the goal of axial coding is to “determine which codes are dominant and which
are less dominant and to reorganize the data set” into themes (p. 109).
A case study research design was selected for this study to investigate the
phenomenon of low achievement of students in mathematics (Rossman & Rallis, 2012).
A case study research design allowed for comprehensive investigations of teachers’
views related to low achievement in mathematics at three organizations (Adelman,
Jenkins, & Kemmis, 1983). Patton (2002) indicates using a case study research design
yields detailed illustrations of what is happening at the institution. The case study design
allows the researcher to discover “meaningful characteristics of real-life events” relative
to school performance in mathematics (Yin, 2009, p. 4).
Current studies of international mathematics programs support the claim that low
15

achievement in mathematics in elementary schools in the United States is a major
concern for the American educational system. Federally funded programs such as the No
Child Left Behind Act of 2001 and Every Student Succeeds Act (ESSA) aim to improve
academic achievement; however, the achievement gap in mathematics still exists and
continues to be a major topic of concern for educators and policy makers (U.S.
Department of Education, 2015). This research will aid in closing the achievement gap
among elementary school students in mathematics in comparison to the other countries of
the world.
Significance of the Study
Catholic elementary schools in the United States are closing their doors at an
alarming rate. In 1965 in the United States, 13,500 Catholic schools were operating with
an enrollment of 5.6 million students (McDonald & Schultz, 2013). Unfortunately, 48
years later in 2013, there were only 6,685 Catholic schools with an enrollment of 2
million students (McDonald & Schultz, 2013). Goldschmidt and Walsh (2013) indicate
that Catholic elementary education is witnessing a substantial “decline” (p. 113).
Educational leaders in Catholic elementary schools in the United States are
investigating a variety of methods to create a successful future for their Catholic schools
(Goldschmidt & Walsh, 2013). In an effort to sustain their schools, Catholic school
leaders and teachers are reflecting on their educational programs. This study attempts to
provide a plan for school leaders and teachers to increase student achievement in
mathematics. The goal of the study is to discover which factors mathematics teachers in
Grades 2-5 characterize as related to the low achievement of students in mathematics.
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Currently, the three schools participating in this study have reading scores well
above the national average in second through fifth grades. Unfortunately, similar to all
the schools in the archdiocese, their standardized scores in mathematics are below the
national mean for National Blue Ribbon eligibility (see Appendix C for Scantron
Performance Series reading and mathematics national mean scale score at 85th percentile
for National Blue Ribbon eligibility). Schools that attain National Blue Ribbon eligibility
through their standardized scores have the potential to have significant increases in
school enrollment, funding, and climate (Webb, 1993). Presently, Catholic schools in the
district are not ranked on academic performance but are viewed highly if they have
received the National Blue Ribbon School Award. The National Blue Ribbon Schools
program recognizes public and private schools on their academic excellence (U.S.
Department of Education, 2016). In order to become eligible to apply for the National
Blue Ribbon Schools Program, a school must score in the top 15% nationally on a norm
referenced standardized test. Catholic elementary schools that receive the National Blue
Ribbon Award are honored each year at a ceremony in Washington, DC. Research
indicates that Catholic schools receiving the National Blue Ribbon School Awards grow
student enrollment by 18%, witness an increase in annual funding, have a positive school
climate, and see a 57% increase in publicity to the school (Webb, 1993). This study is
significant because it can assist schools in the district in implementing strategies to
improve mathematics achievement, which could result in eligibility to apply for the
National Blue Ribbon Program. Thus, increasing student achievement in mathematics
would have a positive effect on the longevity of Catholic schools.
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Limitations of Study
There are several limitations to this study. First, only three elementary schools in
one school district participated in this study. Even though the three schools are ethnically
diverse elementary schools, they are situated in the same county and are fourteen miles
apart from each other.
Second, the schools participating in this study administer Scantron Performance
Series to their students in Grades 2-8. This standardized test is a computer-adaptive
assessment and has only been administered to the schools for the past three years.
Therefore, only three years of similar standardized test data is available for this study. In
addition, this is the first year the local public school system has administered the
standardized assessment, Partnership for Assessment of Readiness for College and
Careers (PARCC). Therefore, there is only one year of data available on this assessment,
since this is their baseline assessment. In addition, it will be difficult to make connections
among standardized test scores since the public and private schools administer different
standardized assessments. Future research in this area may include evaluating public and
private standardized assessments. In addition, a future study could evaluate the
effectiveness of and make comparisons between public and private elementary
mathematics programs.
Third, there is limited research on the effects of attending Catholic Elementary
Schools, with the focus in the literature being on public elementary schools and Catholic
high schools (Reardon, Cheadle, & Robinson, 2008). This study attempts to make
connections from the literature regarding mathematics achievement, but there is a major
gap in the research on achievement in mathematics in Catholic elementary schools. This
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research will potentially fill a gap in evaluating mathematics achievement in Catholic
elementary schools.
Definition of Terms
The following vocabulary is relevant to this study. The researcher has defined
these terms to establish a standardization of terms.
Archdiocese. District under the care of an arch-bishop in the Catholic Church.
Cannon law. A code of ecclesiastical laws governing the Catholic Church
(United States Conference of Catholic Bishops, 2016).
Cost-based tuition. Redirects the parish subsidy to a third party committee that
determines the financial need of a family and in return provides a one time financial
discount on the yearly school tuition (James, 2007).
Diocese. District under the pastoral care of a bishop in the Catholic Church.
Every Student Succeeds Act (ESSA). On December 10, 2015, President Obama
signed this act to guarantee that every child in the United States has an equal opportunity
to achieve academically (U. S. Department of Education, 2015).
National Blue Ribbon Program. The National Blue Ribbon Eligibility program
recognizes public and private schools on their academic excellence (U.S. Department of
Education, 2016).
Negotiated tuition. Provides financial assistance to families in need, but the
amount is negotiated with a principal and/or pastor (James, 2007).
No Child Left Behind Act (NCLB). In 2002, Congress passed this act requiring
public schools receiving federal funds to administer standardized tests to all students (U.
S. Department of Education, 2015).
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Pastor. The canonical leader of a single Catholic church.
Parish Catholic elementary school. The dominant model of Catholic elementary
school education where a school is supported by one parish.
Partnership for Assessment of Readiness for College and Careers (PARCC).
PARCC is a standardized assessment developed by states to ensure students are prepared
for college and career (Partnership for Assessment of Readiness for College and Careers,
2016).
Regional Catholic elementary school. A Catholic elementary school supported
by multiple Catholic churches.
Inter-Parochial Catholic elementary school. A Catholic elementary school
sponsored by multiple Catholic churches.
Scantron performance series. Computer adaptive standardized test administered
to all students in the archdiocese.
Organization of the Study
Chapter 1 provided an overview of the study, including the context for the study,
the conceptual framework, significance of the study, and limitations. Chapter 2 will
provide a discussion of mathematics achievement through a review of related literature.
The literature review will begin with an introduction to the history and structure of
Catholic elementary schools in the United States and will go on to discuss mathematics
achievement as it relates to several themes, such as a) the Catholic schooling systems in
the United States, (b) state policies, (c) school policies on leadership, supervision, and
climate, (d) school policies on planning, management, and instruction, (e) community,
and (f) family. Chapter 3 will include a description of the research methods, with a
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detailed overview of the sampling, setting, participants, and data collection, and will
conclude with a summary of this study. Chapter 4 will discuss teacher quality, curricular
referencing, and cultural referencing as the three major themes emerged of this study
related to low mathematics achievement in second through fifth grades. Chapter 5 will
examine the findings in terms of their implications for family, community, leadership,
school policy, and state policy.
Summary
This qualitative case study identifies the need to understand teachers’ views of
low achievement in mathematics in the attempt to reform policies to improve
mathematics achievement. This study addresses the reasons why teachers in three
Catholic schools believe their students are not performing on standardized tests. The
researcher’s intention for this qualitative case study was to aid in closing the achievement
gap among elementary school students in mathematics.
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Chapter 2
Literature Review
The purpose of this qualitative case study is to explore Catholic school teachers’
perceptions of factors related to low mathematics achievement in second through fifth
grade at three Catholic elementary schools in the Eastern United States. Student
achievement in mathematics has been researched significantly; however, a gap in
mathematics achievement still exits and it is necessary to continue research on
mathematics achievement. Although there has been research on mathematics
achievement in elementary schools, there is limited research on the effects of attending
Catholic Elementary Schools (Reardon, Cheadle, & Robinson, 2008). While average
mathematics scores of United States fourth graders increased by 23 points between 1995
and 2011, average mathematics scores in the United States still rank behind eight
educational systems, and there are six additional countries with similar scores (National
Center for Educational Statistics, 2015). The current literature is primarily based on
student achievement in various public elementary schools, with current research into
mathematics achievement in Catholic schools focusing on high schools. As there has
been relatively little research on this topic as it relates to Catholic elementary schools,
this study will potentially fill a gap in evaluating mathematics achievement. Therefore,
this chapter will focus on the following key areas: (a) the Catholic schooling systems in
the United States, (b) state policies, (c) school policies on leadership, supervision, and
climate, (d) school policies on planning, management, and instruction, (e) community,
and (f) family.
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The Catholic Schooling Systems in the United States
This section discusses the historical overview of Catholic education in the United
States, then focuses on enrollment, finances, and school governance. The purpose of this
qualitative case study is to understand the factors characterized by mathematics teachers
in grades 2 through 5 as related to the low achievement of students in mathematics at
three Catholic elementary schools in the Eastern United States. Although there has been
research on mathematics achievement in elementary schools, there is limited research on
the effects of attending Catholic Elementary Schools (Reardon, Cheadle, & Robinson,
2008). It is essential to understand the historical and current state of the Catholic
educational system in the United States to provide a deeper understanding of the purpose
and significance of this research.
In Philadelphia in the year 1783, Saint Mary’s parish opened the doors of the first
Catholic parish school (Walch, 1996). Catholic parish elementary schools are financially
supported by one parish church. This is the foremost model of Catholic elementary
education in the United States, with 77% of Catholic elementary schools employing this
governance structure (James, 2007). The Catholic educational system in the United States
has always been directly overseen by the United States Conference of Catholic Bishops
(2017), which includes in its mission the following six key elements:
(1) Encouraging and supporting efforts in Catholic education by fostering the
distribution and implementation of both universal Church documents on
education as well as related documents developed by the bishops of the United
States.
(2) Supporting educational efforts in the Church in the United States by
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developing policies, guidelines, and resources for use by bishops in their dioceses.
(3) Providing consultation on educational issues when requested, including
advising and representing the bishops.
(4) Collaborating with the Committee on Evangelization and Catechesis regarding
evangelization and catechesis in Catholic schools and universities;
(5) Providing support and advocacy in federal public policy on behalf of Catholic
educational institutions from pre-school through high school levels;
(6) Bringing to Catholic education the perspectives and concerns of other cultures
and people with special pastoral needs through collaboration with other
committees/offices.
The United States Conference of Catholic Bishops (2017) is guided by these key
mandates in furthering the Catholic educational atmosphere in the United States.
By the late 19th century, the Catholic Church was surrounded by anti-Catholic
sentiment, and in response states passed the Blaine Amendment, which forbade parochial
schools from receiving tax money (Green, 2010). In 1884, due to the anti-Catholic culture
in the United States, the American Catholic Bishops wrote a Pastoral Letter from the
Third Plenary Council of Baltimore that discussed a goal for all Catholic parishes to have
parish schools (James, 2007, p. 287). The council commanded each pastor to build a
parochial school near their church and mandate the attendance of Catholic students
(Gleason, Borders, Pilarczyk, & McManus, 1985). The letter expressed the importance of
a Catholic education for each Catholic child:
There are still thousands of Catholic children in the United States deprived of the
benefit of a Catholic school. Pastors and parents should not rest till this defect be
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remedied. No parish is complete till it has schools adequate to the needs of its
children, and the pastor and people of such a parish should feel that they have not
accomplished their entire duty until the want is supplied. (United States
Conference of Catholic Bishops, 1884, para.33)
After this Pastoral Letter, a significant increase in Catholic school enrollment took
place in the United States. Table 1 displays an increase of five million students enrolled
in kindergarten to twelfth grade Catholic schools between 1880 and 1965. Table 2 shows
similar increases in enrollment as well as an increase in the number of Catholic schools
from 1920 to 1960, with a 2.5 million increase in enrollment and 4,000 additional schools
operating in 1960.

Table 1
Aggregate K-12 Catholic School Enrollment (in Millions) 1880 – 2005
1880

1900

1920

1940

1950

1960

1965

1970

1980

1990

2000

2005

0.405 0.854 1.862 2.581 3.080 5.252 5.582 4.367 3.139 2.589 2.653 2.421
(Greene & O’Keefe, 2001; McDonald, 2005)
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Table 2
Catholic Elementary School Enrollment (in Millions) and Number of Schools 1920-2005
1920

1950

1960

1970

Enrollment 1.796 2.223 2.035 2.561

4.373

3.359 2.293 1.983 2.013 1.780

Schools

1930

1940

1980

1990

2000

2005

6,551 7,923 7,944 8,589 10,501 9,366 8,100 7,395 6,923 6,574

(McDonald, 2005)

After 1965, Catholic schools in the United States experienced a steep decline in
enrollment that resulted in school closures. James (2007) specifies “changing
demography, value issues, economic issues, and leadership issues” as reasons for
declining school enrollment (p. 288). Table 1 indicates only 2.4 million students were
enrolled in kindergarten to twelfth grade Catholic schools in 2005. Table 2 shows similar
decreases in enrollment and schools, with only 1.7 million students enrolled and only
6,000 schools operating in 2005. James (2007) noted sweeping changes to funding and
governance of Catholic elementary schools have been initiated since the 1950s along with
changes in Catholicism in the United States. These changes have led to the
aforementioned school closures and dramatic decrease in enrollment (James, 2007).
The financial stability of a Catholic elementary school plays a major role in the
curriculum, instruction, and school climate being offered to the student population. In
addition to decreased enrollment, in the 1960s Catholic schools were experiencing a
decline in religious serving at their institutions (James, 2007). Parish schools replaced
religious with lay faculty, which resulted in a considerable increase in operating
expenses, since lay faculty salaries were much higher than religious salaries (James,
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2007). Table 3 shows an 87% decline in religious in Catholic schools from 1920 to 2005,
with religious making up only 5% of employees in 2005.

Table 3
Number and Percentage of Religious in Catholic Schools
1920

Number
45,563

Percentage
92.0

1930

65,601

90.4

1940

73,960

91.2

1950

84,925

90.1

1960

112,029

73.8

1970

80,615

48.4

1980

42,732

29.0

1990

20,020

14.6

2000

11,011

7.0

2005

7,990

5.0

Due to the increase in salaries for staff and decrease in student enrollment,
schools have had increasingly limited financial resources for their student population. If
there are inadequate school monies, it directly affects the services the school can provide.
Over time, the lack of school monies has changed classroom sizes and instructional staff
(James, 2007). In order to combat the lack of funding, Catholic schools have
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implemented new tuition structures such as cost-based and negotiated tuition (James,
2007). These financial structures are unique to Catholic educational systems and provide
insight into school governance as it relates to school monies. Cost-based tuition redirects
the parish subsidy to a third party committee that determines the financial need of a
family and in return provides a one-time discount on the yearly school tuition (James,
2007). Similar to cost-based tuition, negotiated tuition provides financial support to
families in need, but the amount is negotiated with a principal and/or pastor. These two
cost structures are designed to increase enrollment by providing financial assistance to
families who otherwise would not have the means to send their children to a Catholic
elementary school. The goal of these models is to keep schools operating at full capacity.
For example, each grade level class would have 30 students enrolled, and a kindergarten
through eighth grade school at full enrollment would be operating with 270 students.
An additional tuition model, called the stewardship model, is one in which the
parish pays the entire cost of student tuition (James, 2007). Families in the parish are
expected to give a tax-deductible donation during Sunday church services to cover 100%
of the school expenses (James, 2007). Only 3% of Catholic parishes across the country
utilize the stewardship tuition model (Gelo & Meitler, 2003).
The percentage of a Catholic school’s funding provided by tuition is dependent on
the governance model of the school. There are multiple governance models that exist in
Catholic elementary schools in the United States, the most common being the parish
Catholic elementary school, which represents 77% of Catholic schools in the United
States. A traditional parish Catholic elementary school is financially supported by one
parish church. A parish school is legally, under civil and canonical laws, under the parish
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(Goldschmidt & Walsh, 2013). In Canon Law, the pastor of the church is the
ecclesiastical authority over the church and the parish school. The pastor makes the final
decision on all policies related to the operation and governance of the school. Each parish
school is required to have a school advisory board that meets monthly and establishes and
reviews school policy. However, this board only makes recommendations to the principal
and pastor, who in turn are the final decision makers. A school’s advisory board operates
in accordance with the policies and regulations established by the diocese (if the district
is under the care of a bishop) or archdiocese (if the district is under the care of a cardinal
or archbishop). The board is tasked with various governance duties delegated by the
pastor, unless they are specifically delegated to the pastor by Canon Law (Haney,
O’Brien, & Sheehan, 2009). In the traditional parish elementary school model, less than
25% of the school’s income comes from the church and a little more than 60% comes
from tuition and fees (Bimonte, 2004). The school community is responsible for
fundraising to generate the difference of income which usually accounts for 15% of the
overall school income.
Another governance model is the inter-parochial Catholic elementary school,
sometimes referred to as a regional Catholic elementary school. An inter-parochial
elementary school is supported by multiple Catholic churches that are close in proximity.
The inter-parochial governance model is used in 12.8% of Catholic elementary schools in
the United States. One of the pastors from the multiple churches oversees the day-to-day
operations, while the other pastors are ex officio members of the school board (James,
2007). In 1967, this governance model only accounted for 1% of Catholic schools in the
United States, and 46 years later it represents 12% of Catholic elementary schools
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(Goldschmidt & Walsh, 2013). The school board in an inter-parochial model has more
power than an advisory board because it has authority over crucial areas of the school,
such as policy, budget, strategic planning, and evaluation of leadership (James, 2007).
Goldschmidt and Walsh (2013) explained inter-parochial schools are designed to
strengthen enrollment and financial support while pulling from multiple parishes. The
financial structure is similar to the traditional parish elementary school model, with less
than 25% of the school’s income coming from the church and a little more than 60%
coming from tuition and fees (Bimonte, 2004). The school community is responsible for
fundraising to generate the difference of income which usually accounts for 15% of the
overall school income.
Another governance model, used by 5.1% of Catholic elementary schools in the
United States, is the diocesan elementary school governance model (McDonald, 2005). In
this model, the superintendent of schools has direct oversight, and the pastor is
completely removed, with overall governance and funding coming from the diocese
(James, 2007).
Various governance models exist in Catholic elementary schools, and this
discussion of governance models provides perspectives about the schools that
participated in this study. Two of the three schools that participated in this study are
parish schools, and the third school is an inter-parochial elementary school financially
supported by four parishes. All three of these Catholic elementary schools are located in
the Eastern United States. The archdiocese spans two states and six counties, and has 59
elementary schools, 15 independent governing elementary schools, and 21 high schools.
The three schools that participated in this study are situated in the same county and are 14
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miles apart from each other. The elementary schools have varying degrees of ethnic
diversity. The ethnic demographic of students in the archdiocese is 6% Asian, 12%
Black, 11% Hispanic, and 69% White. The three schools in this study are accredited by
the Southern Association of Colleges and Schools Council on Accreditation and School
Improvements, which is a division of AdvancEd. This case study aims to explore
Catholic school teachers’ perceptions of factors related to low mathematics achievement
in second through fifth grade at three Catholic elementary schools in the Eastern United
States.
State Policies
The purpose of this section is to discuss the literature about state policies and their
relationship to student achievement. McIlrath and Huitt (1995) and The National Council
of Teachers of Mathematics (2000) both discuss the impact of state policies on student
achievement. In their teaching-learning model, McIlrath and Huitt (1995) classify state
polices related to student achievement into the categories of monies and assessment.
Even though McIlrath and Huitt’s (1995) teaching-learning process model and the
NCTM (2000) do not specifically address a faith-based elementary school, they provide
insight into factors that influence student achievement in any elementary school.
One of the primary ways state policies impact schools is through assessment. The
archdiocesan schools where this study was conducted outline in their policy manual the
following statement on assessment in their schools:
The Archdiocese Catholic schools shall implement Archdiocesan assessment
standards to regularly assess school excellence through self evaluation, analysis of
outcome data, Archdiocesan school visits and other strategies. These assessments
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shall focus on the analysis of multiple standard-based measures, including
reviews of faculty qualifications, instructional effectiveness, leadership, student
performance and growth, recognition and awards, accreditation and other relevant
reports.
McIlrath and Huitt’s (1995) teaching-learning model and the National Council of
Teachers of Mathematics (NCTM) are aligned with best practices for implementing
assessments that support learning. The archdiocese assessment policies are aligned with
the National Council of Teachers of Mathematics (NCTM) (2000) recommendations for
successful mathematics instruction: high mathematics expectations, strong support for all
students, teachers who understand what students know and need to learn, and assessments
that support learning and furnish useful information to both teachers and learners
(NCTM, 2000). The National Council of Teachers of Mathematics (2000) suggest when a
teacher understands what students know and need to learn that students will encounter
positive mathematics instruction.
The U. S. Department of Education (2012) Institute of Education Sciences
suggests the language used in mathematics assessments may interfere with students’
ability to demonstrate understanding of content, especially when they are struggling with
English (U.S. Department of Education, 2012). A United States Department of Education
(2012) study found students who were struggling with English performed six percentage
points better on math assessments when a linguistic modification was provided. A
linguistic modification is a research-based process for altering the language on a test to
explain a question without significantly changing what is being assessed (Abedi, 2008;
Abedi et al., 2005; Sato 2008). Basic mathematics fluency is another factor related to low
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achievement in mathematics. For example, VanDerHeyden and Burns (2005) evaluation
of a school in which students in Grades 3 through 5 scored low in terms of basic
mathematics fluency. Their study indicated that using curriculum-based assessment and
measurement data led to positive growth and significant improvement on the school’s
standardized test scores (VanDerHeyden & Burns, 2005).
Another way state policies impact student achievement is through school monies.
In the traditional parish elementary school model, less than 25% of the school’s income
comes from the church and a little more than 60% comes from tuition and fees (Bimonte,
2004). The school community is responsible for fundraising to generate the difference of
income which usually accounts for 15% of the overall school income. The financial
stability of a Catholic elementary school plays a major role in the curriculum, instruction,
and school climate being offered to the student population. School monies play a major
role in providing quality, knowledgeable instructors and assessments aligned to the
curricular standards designed to increase academic achievement. In a study of the
Milwaukee Parental Choice Program, a school voucher program funded by public tax
money, Rouse (1998) found that student achievement in mathematics increased by 0.08 –
0.12 of a standard deviation per year when public funds were provided to private schools.
A similar study conducted by Lefebvre, Merrigan, and Verstraete (2009) indicated that
mathematics achievement in private schools is improved when public subsidies are
provided. Quebec has subsidized private schools since the 1950s. In this system, the
capital subsidy provided for operating costs per student is revised each year and reflects
the percentage of subsidy provided to the public school system. While the subsidy per
student has dropped from 80% to 60% of operating costs, the amount varies by
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kindergarten, primary, secondary, and collegiate level (Lefebvre, Merrigan, & Verstraete,
2009).
As mentioned in the previous section, Catholic schools have a funding structure
unique to their school governance. Out of financial necessity, Catholic schools have made
changes to their funding and governance systems over the last hundred years in order to
keep their schools open (James, 2007). Currently, two schools participating in this study
receive Federal Title I funds because over 20% of families in the school are economically
disadvantaged based on federal standards. Federal programs have existed for decades to
provide financial support to improve teachers’ understanding of achievement. However,
the federal funds allotted for Catholic schools are miniscule in comparison to their total
operating budget. The financial stability of a Catholic elementary school plays a major
role in the curriculum, instruction, and school climate offered to the student population. If
there are inadequate school monies, it directly affects the services the school can provide,
such as school programs that improve student achievement like extra-curricular programs
or academic coaches in mathematics. Thus, state policies that impact Catholic school
funding can have a significant impact on student achievement.
School Policies on Leadership, Supervision, and Climate
The purpose of this section is to discuss how school policies, such as those that
impact leadership, supervision, and climate, are related to student achievement. Effective
mathematics instruction can be achieved when schools value high mathematics
expectations, strong support for all students, and teachers who understand what students
know and need to learn (NCTM, 2000). Therefore, this section will discuss climate,
leadership and supervision.
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Bodovski, Nahum-Shani, and Walsh (2013) followed students from the beginning
of kindergarten to the end of third grade in order to study how their mathematics learning
is impacted by their school’s academic and disciplinary climate. Their study found that
mathematics achievement varied from school to school, but that in each school,
improvement depended on school climate. Over the 4-year period, increases in
mathematics scores were greater by half a standard deviation, or 16 points, in schools
with strong academic climates than in those with weak climates (Bodovski, NahumShani, & Walsh, 2013). Thus school policies that impact school climate can significantly
impact mathematics achievement.
Leadership and supervision from administrators, mentors, and fellow colleagues
are valuable elements in establishing a positive academic culture and climate focused on
student achievement. This leadership often comes in the form of support and professional
development for teachers. Ball and Forzani (2010) suggested teaching is both one of the
most common and one of the most complicated human activities. Darling-Hammond
(2009) asserted that teachers are now expected to teach more diverse students higher
academic standards, and Hill, Schilling, and Ball (2004) indicated teachers’ knowledge of
mathematics has been a concern for over two decades. During this time, the focus of the
archdiocese has shifted from building-based professional development to archdiocesedriven professional development focusing on content knowledge. The Archdiocese
(2009) maintains a teacher training policy that focuses on collaboration between chief
administrators and teachers. Together, they are expected to outline a professional
development plan and participate in at least 65 hours of professional development
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annually, including 10 hours related to catechesis and spiritual formation (Archdiocese,
2009).
Bickmore and Bickmore’s (2010) research suggested a principal develops a
healthy school climate through positive interactions that address teachers’ personal needs.
A major conclusion from their investigation is the importance of including the school
principal as an element of a multilayered program (Bickmore & Bickmore, 2010).
Murphy (2005) recounted teacher struggles as she called for support from the assistant
principal, indicating the assistant principal was unhelpful as her struggles grew during her
teaching. Burch and Spillane’s (2003) study of 15 elementary school administrators and
15 curriculum coordinators from eight urban elementary schools indicated that effective
strategies for improving math instruction included external supports such as professional
development and sequenced instruction to develop skills. They found strong leaders made
a point to interact with teachers often and discussed with them the benefit of both
professional development and sequenced instructional resources (Burch & Spillane,
2003).
The impact of relationships in the workplace was a common thread five teachers
shared in a study by Schlichte, Yssel, and Merbler (2006), and they acknowledged that
their motivation to stay in a position was directly related to their feeling of belonging
with their colleagues. Quality mentoring during the first year of teaching is a key factor
for novice teachers developing expertise in their profession (Fluckiger, McGlamery, &
Edick, 2006). Teachers acknowledged the need for support from individuals who possess
an understanding of the roles and responsibilities of the teaching position (Mastropieri,
2001). Price and Ball (1997) stressed that district leaders are vital in the process of
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recruitment of resources in order for reform to take place in mathematics education. The
resources administrators can provide benefit all educators in establishing a climate of
mathematics achievement for all students.
Mentoring experiences of beginning teachers in Saskatchewan indicated an
overall satisfaction with the induction program, yet teachers were challenged by isolation
and the workload (Hellsten, Prytula, & Ebanks, 2009). DuFour (2004) explains that
research identifies collaboration among teachers as a best practice; unfortunately many
teachers still work in isolation. Teachers in six rural elementary schools moved from
isolation to collaboration after participating in curriculum change and professional
development projects (Marneweck, 2005). Bickmore and Bickmore (2010) suggest
principals can support teachers by developing organizational structures that enhance
collegial work, by involving teachers in school operations, by efficiently providing
resources for teachers, and by enhancing teachers’ work environments. Essentially,
principals must develop structures for induction of new teachers and schedule purposeful
interactions between teachers and principals (Bickmore & Bickmore, 2010).
School Policies on Planning, Management, and Instruction
School policies regarding planning, management, and instruction are also key
components linked to student achievement (McIlrath & Huitt, 1995). Price and Ball
(1997) argued that even though reform in mathematics has existed for decades, students
are still exposed to a traditional mathematics curriculum of memorization, procedure
knowledge, and lecture and practice by the teacher. This curriculum consists primarily of
repetitive drills and word problems that provide fictional contexts in which to practice
basic skills (Price & Ball, 1997). Price and Ball (1997) suggested teachers alter their
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instruction, so students can use manipulatives instead of a traditional paper and pencil or
work in cooperative groups instead of working alone. They also support expanding the
curriculum to include more complex mathematical topics, such as probability, geometry,
and number theory (Price & Ball, 1997). The goal is for students to drive instruction
through engagement in complex thinking and dialogue, with less lecture-based
instruction from the teacher (Price & Ball, 1997). To develop this teacher behavior, Price
and Ball (1997) contend that planning and management need be at the forefront for
teachers and administrators so they can learn new ways to think about mathematical skills
and content and broaden their understanding of literacy to include mathematics.
Community
Another element that impacts student achievement is community (McIlrath &
Huitt, 1995). The size and region of a community play a role in the success of that
community’s students. In addition, McIlrath and Huitt’s (1995) teaching-learning process
model indicates that teacher characteristics that influence classroom community,
including knowledge, skills, and efficacy, are directly linked to student achievement.
Thus, this section will discuss size, region, and teacher characteristics related to student
achievement.
Size and region is a sub-category of community and has implications tied to
student achievement. The three Catholic elementary schools that participated in this study
are unique in their size and region. It is vital to provide the demographic breakdown of
students in the archdiocese to provide a deeper understanding of the size and region. The
ethnic demographic breakdown of students in the archdiocese of the Catholic Schools is
6% Asian, 12% Black, 11% Hispanic, and 69% White. The three schools that participated
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in this study are much more diverse than the overall ethnic demographic of the
archdiocese. In this region, the Hispanic population is growing at an unprecedented pace,
so this section will discuss this demographic. The United States Department of Education
(2000) indicated that enrollment of Hispanic students in elementary schools was 15% in
2000, and by 2025 that number will increase to 25%. Currently, two of the schools
enrolled in this study have a 30% Hispanic population.
One way the ethnic demographic of a school affects community and achievement
is through disciplinary policies. Bodovski, Nahum-Shani, and Walsh’s (2013) found that
minority students are disproportionately impacted by a negative disciplinary climate,
which in turn increases the achievement gap. Sonnenschein and Galindo (2015) indicate
racial and ethnic disparities exist among students’ academic outcomes in the United
States.
There is also inconsistency in home learning environments across different racial
and ethnic groups (Bradley, Corwyn, McAdoo, & Garcia, 2001; Brooks-Gunn &
Markman, 2005). In-school and out-of-school learning must be supported to create the
ideal learning community for Hispanic students (Garcia, 2001). Sonnenschein and
Galindo (2015) found that, though mathematics knowledge is important at a young age to
ensure future success, many students, including Black and Latino students in particular,
demonstrate limited mathematical skills when they begin school.
McIlrath and Huitt’s (1995) teaching-learning process model indicates that
community size also plays a part in student achievement. Archdiocesan schools are given
complete autonomy when it comes to the enrollment at their schools. The parish schools
establish their mission with input from their school advisory board, building principal,
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and the parish pastor. The archdiocese outlines their policy regarding elementary school
class size in the following manner:
All Archdiocesan Schools shall determine class size for each grade level
consistent with, and relative to, the integrity of the instructional program
determined by the school, and in accordance with the Catholic Schools Office
guidelines for class design, with exceptions to those requirements made with
approval of the superintendent.
This policy gives complete autonomy to schools when it comes to the enrollment at their
schools. This freedom may provide larger class sizes, which may not be the optimal size
for academic achievement in mathematics. The schools in this study have various class
sizes, depending on enrollment trends.
Bracey (1995) and Fowler (1995) concur that school size impacts student
achievement. A study exploring the size of an inner city school and its effect on teachers
and students used data from 5,000 teachers and 23,000 sixth and eighth grade students in
264 kindergarten through eighth grade schools in Chicago (Lee & Loeb, 2000). The
results of the study indicated that school size can impact student achievement indirectly
through teachers’ attitudes, and students in small schools with less than 400 students
learn more because their teachers have more positive attitudes. Adler, Ball, Krainer, Lin,
and Novotna (2005) note that class sizes vary in the United States, with urban schools
having high teacher-student ratios in comparison to suburban schools with lower class
sizes. When mathematics classrooms have large enrollments, the overall academic
diversity in the class increases and makes providing quality instruction a challenge (Adler
et al., 2005).
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In addition to community region and size, McIlrath and Huitt’s (1995) teachinglearning process model indicates that teacher characteristics, including knowledge, skills,
and efficacy, have a direct link to student achievement. Ball (1993) asserted that teachers
are responsible for producing a classroom environment that supports students while
creating opportunities for students to establish proficiency in mathematics. However,
Hill, Schilling, and Ball (2004) noted teachers’ knowledge of mathematics has been a
concern for over two decades. Shulman (1986) pioneered research on the subject matter
knowledge required for teaching, which he called pedagogical content knowledge.
Pedagogical content knowledge focuses on subject topics relative to students’ difficulties
and interests, including both the most effective strategies to teach a topic as well as the
most common mistakes and misconceptions of students (Hill, Schilling, & Ball, 2004).
The current approach to mathematical knowledge needed for teaching evolved from
Shulman’s (1986) work on pedagogical content knowledge (Ball & Bass, 2000; Hill,
Rowan, & Ball, 2005). Ball (1990) explained the distinction between a teacher’s own
mathematical skill—the ability to complete a mathematical operation—and the
knowledge necessary to explain that operation to students. The model developed by Ball,
Thames, and Phelps (2008) identifies two main domains: subject matter knowledge and
pedagogical knowledge of teachers’ mathematical knowledge for teaching. In the subject
matter knowledge domain, there are three sub-domains: common content knowledge,
knowledge at the mathematical horizon, and specialized content knowledge. The three
sub-domains of pedagogical content knowledge are: knowledge of content and students,
knowledge of content and teaching, and knowledge of curriculum (Ball, Thames, &
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Phelps, 2008). Teacher characteristics, including knowledge, skills, and efficacy, are
directly linked to student achievement (McIlrath & Huitt, 1995).
Students experience gains in achievement when the approach of mathematical
knowledge for teaching is implemented (Hill, Rowan, &Ball, 2009). Teachers who
possess mathematical knowledge for teaching have the ability to make adjustments and
self-correct their students while still maintaining a high level of content (Ball, Hill, &
Bass, 2005).
Ball, Hill, and Bass (2005) developed a set of questions to assess elementary
school teachers on mathematical knowledge for teaching. Hill, Rowan, and Ball (2005)
tested this theory while conducting research on 700 first and third grade teachers and
3,000 students. The results indicated that students of teachers who scored higher on the
questions testing for mathematical knowledge for teaching gained more over the course
of a year (Ball, Hill, & Bass, 2005). Students exposed to teachers with mathematical
knowledge for teaching have experienced gains in their mathematics scores (Hill, Rowan,
& Ball, 2005).
Hill and Ball’s (2009) research showed no effect on student outcomes relative to
certifications. Teachers of core subjects in the archdiocese are required to have a
baccalaureate degree or equivalent from an accredited college or university before their
appointment by the school; teachers of auxiliary subjects are required to have an
associate degree. It’s important to note that while the archdiocese requires a degree, it
does not require a degree in the subject taught. In addition, teachers of core subjects are
not required to possess a state license at the time they are appointed but have three years
to obtain a state license.
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Teachers develop mathematical knowledge for teaching when they attend
mathematics-focused professional development “focused on mathematical detail, wellexplicated reasoning, as well as agility with a variety of mathematical productions from
textbooks and students” (Hill & Ball, 2009, p. 70). Mathematical knowledge for teaching
was developed to assist mathematics teachers in what they must know and be able to do
in order to teach their students, particularly when they cannot demonstrate how to solve
math problems to their students (Hill & Ball, 2009). Table 4 and Table 5 outline common
mathematical language that teachers overgeneralize according to Karp, Bush, and
Dougherty (2014). This language causes difficulties for students later on in their
development and understanding of mathematical operations. Karp, Bush, and Dougherty
(2014) suggest that students benefit when teachers choose their words carefully, using
language that is consistent and communicating rules in precise and accurate terms.
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Table 4
Expired Mathematical Language and Suggested Alternatives
What is stated

What should be stated

Using the words borrowing or carrying
when subtracting or adding, respectively

Use trading or regrouping to indicate the
actual action of trading or exchanging one
place value unit for another unit.

Using the phrase out of to describe a
fraction, for example, one out of seven to
describe 1/7

Use the fraction and the attribute. For
example, say one-seventh of the length of
the string. The out of language often
causes students to think a part is being
subtracted from the whole amount
(Philipp, Cabral, and Schappelle, 2005).

Using the phrase reducing fractions

Use simplifying fractions. The language
of reducing gives students the incorrect
impression that the fraction is getting
smaller or being reduced in size.

Asking how shapes are similar when
children are comparing a set of shapes

Ask, How are these shapes the same?
How are the shapes different? Using the
word similar in these situations can
eventually confuse students about the
mathematical meaning of similar, which
will be introduced in middle school and
relates to geometric figures.

Reading the equal sign as makes, for
example, saying, Two plus two makes four
for 2 + 2 = 4

Read the equation 2 + 2 = 4 as Two plus
two equals or is the same as four. The
language makes encourages the
misconception that the equal sign is an
action or an operation rather than
representative of a relationship.

Indicating that a number divides evenly
into another number

Say that a number divides another
number a whole number of times or that
it divides without a remainder.

Plugging a number into an expression or
equation

Use substitute values for an unknown.
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Table 4 (continued)
What is stated

What should be stated

Using top number and bottom number to
describe the numerator and denominator
of a fraction, respectively

Students should see a fraction as one
number, not two separate numbers. Use
the words numerator and denominator
when discussing the different parts of a
fraction.

(Karp, Bush, & Dougherty, 2014)

Table 5
Rules that Expire
Rule Teachers Share
When you multiply a number by
ten, just add a zero to the end of
the number

When the rule is not true
This rule is not true when
multiplying decimals (0.25 X 10
= 2.5, not 0.250)

Use keywords to solve word
problems

When students scan for key
words in word problems and
they are misleading

You cannot take a bigger number
from a smaller number

When integers are used
(4° – 22°= -18°)

Grade 7

Addition and multiplication make
numbers bigger

Adding two negative numbers (3 + -2 = -5)

Grade 7

Subtraction and division make
numbers smaller

If the subtraction involves two
negative numbers
(-5 – (-8) = 3)

You always divide the larger
number by the smaller number

A word problem with a fraction
may contradict
(1/2 ÷ 2 = ¼)
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Grade Expires
Grade 5

Grade 3

Grade 6 and
Grade 7
Grade 5

Table 5 (continued)
Rule Teachers Share
Two negatives make a positive

When the rule is not true
Rule does not always hold true
for addition and subtraction of
integers
(-5 + (-3) = -8

Multiply everything inside the
parentheses by the number
outside the parentheses

Rule is untrue when
multiplication and division
occurs in the parentheses
2(4 X 9) = 2 x 4 x 9

Improper fractions should always
be written as a mixed number

Troublesome when students are
working within a specific
mathematical context that
requires them to use improper
fractions

The number you say first in
counting is always less than the
number that comes next

When units are different, these
relationships change
(three feet is more than eight
inches)

The longer the number, the larger
the number

Troublesome when applying to
decimals (thinking that 0.273 is
larger than 0.6)
(Desmet, Gregoire, & Mussolin,
2010)

Please Excuse My Dear Aunt
Sally (PEMDAS)

Three issues arise with the
application of this rule. 1.
Student believe they should do
multiplication before division 2.
Order is not as strict 3. P in
PEMDAS suggest that
parentheses are first rather than
grouping symbols

The equal sign means Find the
answer or Write the answer

In an equation, students may see
an equal sign that expresses the
relationship but cannot be
interpreted as find the answer

(Karp, Bush, & Dougherty, 2014)
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Grade Expires
Grade 7

Grade 5

Grade 5

Grade 2

Grade 4

Grade 6

Grade 1

Teachers need specific skills and knowledge, beyond simply knowing how to
execute mathematical operations, in order to create a learning community that fosters
mathematics achievement in students (Hill & Ball, 2009). Shulman’s (1986) research
started the discussion about the resources, skills, and knowledge teachers need to be
effective, and Hill, Schilling, and Ball (2004) asserted that personal knowledge of the
subject was not enough for effective teaching.
Family
The purpose of this section is to discuss the literature related to how student
achievement is impacted by family. Crosnoe et al. (2010) discussed the importance of
home learning environments for children’s early mathematics development. McIlrath and
Huitt’s (1995) teaching-learning process model identifies mothers’ education, family
income, number of books in the home, and academic expectations as elements of family
life that affect student achievement. This section will discuss literature related to family
and its connections to student characteristics that impact student achievement.
Current research shows inconsistency in home learning environments across
racial/ethnic groups (Bradley, Corwyn, McAdoo, & Garcia, 2001; Brooks-Gunn &
Markman, 2005). Therefore, the ethnic diversity of a school is a factor in how student
achievement is impacted by family. The three schools participating in this study are
situated in the same county and are 14 miles apart from each other but have varying
degrees of ethnic diversity. Thus, it is necessary to discuss diversity as an element of
student achievement and family impact. Sonnenschein and Galindo (2015) conducted a
study of kindergarten mathematics achievement in home and classroom learning
environments of Black, Latino, and White children. Their study found students received
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scores 7 to 8 points higher in the spring if they started kindergarten proficient, regardless
of race and ethnicity. However, the Latino–White and Black–White gaps in mathematics
scores remained significant if children were not proficient upon entering kindergarten
(Sonnenschein & Galindo, 2015).
Another way ethnic diversity can impact student achievement is through
language. Hughes, Powell, and Stevens (2016) assert that language skills are necessary in
the learning of mathematics. Powell and Nelson indicate (2016) that by the completion of
first grade, students are expected to understand and apply over 105 mathematics
vocabulary terms, and that number increases to 325 vocabulary terms by fifth grade
(Powell, Driver, & Roberts, 2016). Thus, the comprehension of language is a major
component to student understanding in mathematics. Research has shown that the
language used in mathematics test items may interfere with students’ ability to
demonstrate understanding of content, especially when students are struggling with
English (U.S. Department of Education, 2012). A United States Department of Education
(2012) study found students who were struggling with English performed six percentage
points better on math assessments when a linguistic modification was provided. Along
similar lines, Hughes et al. (2016) suggested that teachers must speak precisely and
correctly when teaching mathematics.
In 1966, the Coleman Report indicated that the strongest predictor of student
achievement is student and family characteristics in relation to their socio-economic level
(Coleman, 1966). Ramirez (2004) confirmed the Coleman Report, asserting that students
whose parents have completed higher levels of education and have higher incomes
demonstrate higher academic achievement than students from lower socio-economic
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backgrounds. Ramirez’s (2004) study compared the Chilean educational system in eighth
grade mathematics to South Korea, Malaysia, the Slovak Republic, and Miami-Dade
County Public Schools. The study concluded that students who expected to earn college
degrees, who did not believe mathematics to be very difficult, and who did not believe
their academic achievements depended on luck or innate ability performed significantly
higher in mathematics (Ramirez, 2004). These beliefs about education and mathematics
all originate from the home and family.
Research on home learning environment is prominent in the literature. Carrasco
and Torrecilla (2012) conducted a study of 16 countries, 3,000 schools, 92,000 sixth
grade students, and 3,900 teachers in Latin American schools. Their findings
demonstrated that school performance in reading and math increases significantly among
those students who have a computer in their home, an increase that is greater among
those students who have computers at their disposal at school as well (Carrasco &
Torrecilla, 2012).
Summary
The purpose of this qualitative case study is to explore Catholic school teachers’
perceptions of factors related to low mathematics achievement in second through fifth
grade at three Catholic elementary schools in the Eastern United States. Since the 1960s,
the Catholic educational system has experienced a steep decline in enrollment as well as a
shift in the makeup of its faculty from religious to laypeople. This has impacted the
financial stability of many Catholic schools, which has the potential to affect student
achievement.
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The current literature abounds with factors related to student achievement in
mathematics. McIlrath and Huitt’s (1995) teaching-learning model categorized these
factors into four areas: state policies, school policies, community, and family. Even
though this model does not specifically address a faith-based elementary school, it
provides insight into factors that influence student achievement in any elementary school
and serves as a useful framework for discussing the research related to student
achievement.
State policies have the potential to impact student achievement in a variety of
ways, most notably through assessment and monies. Research has shown that using
curriculum-based assessment and measurement data leads to positive growth and
significant improvement in standardized test scores (VanDerHeyden & Burns, 2005). In
addition, a U.S. Department of Education (2012) study found that students perform better
on mathematics assessments when linguistic modifications that alter the language to
explain a question without significantly changing what is being assessed are provided.
State policies also play a major role in school monies, which impact a school’s
ability to provide quality, knowledgeable instructors and assessments aligned to the
curricular standards designed to increase academic achievement. Several studies have
found that students in private schools perform better in mathematics when public funding
is provided (Lefebvre, Merrigan, & Verstraete, 2009; Rouse, 1998).
School policies impact school climate, leadership and supervision, and teacher
behavior such as planning, management, and instruction, all of which contribute to
student achievement. Bodovski, Nahum-Shani, and Walsh (2013) found that
improvement in mathematics scores depends greatly on school climate. In order to
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establish a positive school climate to impact student achievement, leadership and
supervision in a school must be strong. Research has shown this leadership comes in the
form of mentoring (Fluckiger, McGlamery, &Edick, 2006; Hellsten, Prytula, & Ebanks,
2009), professional development (Burch & Spillane, 2003), and positive relationships
between teachers and administrators (Bickmore & Bickmore, 2010; Burch & Spillane,
2003; Mastropieri, 2001; Murphy, 2005; Schlichte, Yssel, & Merbler, 2006). In addition,
Price and Ball (1997) stressed that district leaders are vital in the process of recruiting
resources in order for reform to take place in mathematics education. The resources
administrators can provide benefit all educators in establishing a climate of mathematics
achievement for all students.
School policies regarding planning, management, and instruction are also key
components linked to student achievement (McIlrath & Huitt, 1995). Research has
demonstrated the need to move away from the traditional curriculum of lecture and
memorization and toward more hands-on, cooperative, and complex learning experiences
(Price & Ball, 1997). To develop this teacher behavior, Price and Ball (1997) contended
that planning and management need be at the forefront for teachers and administrators.
In terms of community, the size and region of a school are factors in the teaching
and learning process that are directly linked to student achievement (McIlrath and Huitt,
1995). Bracey (1995) concurred that class size is significant, and Fowler’s (1995)
research indicated school size also impacts student achievement. Adler, Ball, Krainer,
Lin, and Novotna (2005) point out that class sizes vary in the United States, with urban
schools having high teacher-student ratios in comparison to suburban schools with
smaller class sizes. When mathematics classrooms have high enrollment, it increases the
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overall academic diversity in the class and makes providing quality instruction
challenging (Adler et al., 2005).
McIlrath and Huitt (1995) also indicate that teacher characteristics, including
knowledge, skills, and efficacy, can influence classroom community. Research on
pedagogical content knowledge was pioneered by Shulman (1986), who asserted that
teachers need more than the ability to perform mathematical operations themselves in
order to teach mathematics to students. Ball (1990, 1993) and Ball, Thames, and Phelps
(2008) have continued this research, developing a model of mathematical knowledge for
teaching that is very relevant to today’s mathematics curriculum. Studies conducted by
Ball, Hill, and Bass (2005) and Hill, Rowan, and Ball (2009) have confirmed the
effectiveness of this approach to teaching mathematics in creating a beneficial learning
community for students.
Additionally, the ethnic diversity of the learning community and the students’
family life play a role in academic achievement. The schools participating in this study
have a high percentage of Hispanic students enrolled, which confirms an increasing trend
of Hispanic enrollment in elementary schools predicted by the U.S. Department of
Education (2000). Research demonstrates that the ideal learning community for Hispanic
students is one that encourages academic learning not only in school but at home as well
(Garcia, 2001). There is also evidence that language plays a role in mathematics
achievement, which can be a factor for Hispanic students who speak more than one
language at home.
Coleman’s (1966) findings indicate the strongest predictor of student achievement
is the socioeconomic level of the student and family. Research has shown that students
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from families at a higher socioeconomic level and whose parents have achieved higher
levels of education perform better in school than their more disadvantaged peers
(Ramirez, 2004). Students’ own beliefs and expectations about learning and their ability
to do well in school, which are highly influenced by family, play a significant role in
academic achievement (Ramirez, 2004). Additionally, access to computers in the home
significantly increases student outcomes (Carrasco & Torrecilla, 2012). McIlrath and
Huitt’s (1995) teaching-learning process model identifies mothers’ education, family
income, number of books in the home, and academic expectations as elements of family
life that affect student achievement.
This study is situated within the context of mathematics achievement in Catholic
elementary schools. The focus of the literature review was to explore Catholic school
teachers’ perceptions of factors related to low mathematics achievement in second
through fifth grades. A discussion of the methods used in this qualitative case study
follows in the upcoming chapter.
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Chapter 3
Methods
The purpose of this qualitative case study is to explore Catholic school teachers’
perceptions of factors related to low mathematics achievement in second through fifth
grade at three Catholic elementary schools in the Eastern United States. In 2014, all
schools in the archdiocese produced standardized test results well above the national
average in reading in second through fifth grades (see Appendix A for district mean
scaled scores versus national mean scaled scores in reading). However, in the same
academic year, the gap between the national average and the district’s second through
fifth grade mathematics scores was significantly narrower (see Appendix B for district
mean scaled scores versus national mean scaled scores in mathematics). Schools that
attain National Blue Ribbon eligibility through their standardized scores have the
potential to have significant increases in school enrollment, funding, and climate (Webb,
1993). Thus, schools have become invested in increasing student achievement in
mathematics in order to have a positive effect on the longevity of their schools.
Current studies of international mathematics programs claim that low
achievement in mathematics in elementary schools in the United States is a major
concern for the American educational system. The 2011 Trends in International
Mathematics and Science Study specifies that fourth graders in the United States are
outperformed by children in many Asian countries on mathematics assessments (Ryoo et
al., 2014). Out of the 57 countries participating in the Trends in International
Mathematics and Science Study, the United States still has scores lower than eight other
educational systems, and six additional countries have similar scores (National Center for
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Educational Statistics, 2015). Furthermore, compared to other developed countries in the
world, the United States is still behind in mathematics achievement (Slavin & Lake,
2008).
Federal programs have existed for decades to provide financial support to
improve teachers’ understanding of achievement. Specifically, Title II is a provision in
the Every Student Succeeds Act that addresses funding for “preparing, training, and
recruiting high-quality teachers, principals, or other school leaders” (Pub.L. 114-95 §§
1177-113). Price and Ball (1997) note that, while legislation tends to encourage extensive
reforms in the teaching of mathematics, current practices have remained unchanged in
many schools across the country. This case study identifies the need to understand
teachers’ views of low achievement in mathematics in the attempt to reform policies to
improve mathematics achievement.
A case study research design was selected for this study to investigate the
phenomenon of low mathematics achievement of students in Grades 2 through 5 at three
elementary schools (Rossman & Rallis, 2012). The case study research design allowed
for comprehensive investigations of teachers’ views related to low achievement in
mathematics at the three organizations (Adelman, Jenkins, & Kemmis, 1983). Patton
(2002) indicates using a case study research design yields detailed illustrations of what is
happening at the institution. A case study design allows the researcher to discover
“meaningful characteristics of real-life events” relative to school performance (Yin, 2009,
p. 4).
Ten second- through fifth-grade mathematics teachers participated in this study.
For this qualitative study, the researcher collected school documents, conducted semi55

structured open-ended interviews, and observed teachers in mathematics classrooms.
Multiple sources of data were used in this case study in order to strengthen evidence
collection related to mathematics achievement (Yin, 2009).
The goal of this research study is to potentially “develop new theories, artifacts,
and practices that can be generalized to other schools and classrooms” in order to
increase mathematics achievement in elementary schools (Barab, 2006, p. 153). The
research questions sought to address the problem of low mathematics achievement at
three Catholic elementary schools (Yin, 2009, p. 4).
Research Questions
1. What perceptions do mathematics teachers in Grades 2 -5 hold about low
mathematics achievement of students at X, Y, and Z’s schools?
2. What perceptions do mathematics teachers hold about improving mathematics
achievement in Grades 2-5 at X, Y, and Z’s schools?
3. How do mathematics teachers describe their experiences working with
students in Grades 2-5?
4. What teaching strategies do Grades 2-5 mathematics teachers describe as
potentially improving the low mathematics achievement of students at X, Y,
and Z’s schools?
5. How do mathematics teachers describe their own teaching practice and
philosophy regarding addressing the low achievement of mathematics?
6. What are the roles of district and elementary administrators in improving
mathematics achievement?
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Sampling
Setting. This study was conducted at three Catholic elementary schools located in
the Eastern United States. The archdiocese has 59 elementary schools, 15 independent
governing elementary schools, and 21 high schools. The archdiocese is divided into six
counties spanning across two states. The ethnic demographic of students in the Catholic
Schools of the archdiocese is 6% Asian, 12% Black, 11% Hispanic, and 69% White. The
three schools participating in this study are accredited by the Southern Association of
Colleges and Schools Council on Accreditation and School Improvements, which is a
division of AdvancEd.
Throughout this study, each school will be identified as either school X, Y, or Z.
This is established in order to maintain confidentiality for each school participating in the
study. The goal is to “ensure freedom and integrity for both the researchers and the
participants” (Rossman & Rallis, 2012, p.145).
Two schools participating in the study are traditional parish schools. The other
school participating in this study is a regional Catholic school financially supported by
four parishes. In Canon Law, the Pastor of X, Y, and Z’s Church is the ecclesiastical
authority over the church and school. The Pastor makes the final decision on all policies
related to the operation of the school. Each school has a school advisory board that meets
monthly and establishes and reviews school policy, but they only make recommendations
to the principal and Pastor, who in turn are the final decision makers. Each school
advisory board operates in accordance with the policies and regulations established by the
archdiocese.
X School is a pre-kindergarten through eighth grade Catholic school. This school
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is the oldest Catholic elementary school located in the region and has educated students
in the community for the past 90 years. The school has a traditional financial structure
supported by a single parish. The school enrollment was 241 students for the 2017 school
year. X school is a Title I school because 27% of families are economically
disadvantaged, based on federal standards. The student population is 30% Hispanic, 28%
Caucasian, 15% African American, 15% Multi-Racial, and 12% Asian. According to
School X’s website their school’s mission is to “integrate core, traditional, and emerging
skills that cultivate and complement the students’ God-given talents. We challenge each
child to become a self-regulating and self-monitoring lifelong learner” (see Appendix D
for complete mission statement).
Y School is a pre-kindergarten (3) through eighth grade Catholic school. The
school is a regional Catholic school financially supported by four parishes. Y School has
educated students in the community for the past 60 years. The school’s enrollment was
267 students for the 2017 school year. Y School receives Title I funds because over 20%
of families are economically disadvantaged, based on federal standards. The student
population is 30% Hispanic, 47% Caucasian, 7% African American, 7% Multi-Racial,
and 9% Asian. According to School Y’s website their school’s mission statement is
“dedicated to the development of the whole child within a Catholic community of faith
and academic excellence”.
Z School is a pre-kindergarten (3) through eighth grade Catholic school. The
school is a traditional Catholic school financially supported by only one parish. Z School
opened its doors to the community in 1966. Its enrollment was 594 students in the 2017
school year. In addition, the school is a two class per grade school. Currently, the school
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receives no Title I or Title III funds because they do not have students who meet
qualifying standards. Z school receives $1,900 from Title II funds. The student
population is 14% Hispanic, 64% Caucasian, 7% African American, 7% Multi-Racial,
and 8% Asian. According to School Z’s website their school’s mission statement states:
We strive for academic excellence through the creation of a strong
curriculum….committed to the creation of a faith community educated to achieve
academic success and to reach out to all people in faith and compassion to bring
the message of Jesus Christ. (see Appendix D for complete mission statement)
The three schools participating in this study are situated in the same county and
are 14 miles apart from each other. The elementary schools have varying degrees of
ethnic diversity. The two schools with one class per grade have similar ethnic diversity
and enrollment size. Z school, the two-class per grade school, is much less ethnically
diverse than the other schools, with a 64% Caucasian student population. In addition, the
two schools with more ethnic diversity receive Federal Title I and III funds because of
the total number of students who are economically disadvantaged based on federal
standards. All the schools participating in the study administer Scantron Performance
Series in mathematics and language arts to their students in Grades 2-8. This
standardized test is a computer-adaptive assessment and has only been administered to
the schools for the past three years. All the schools are required to administer Scantron
Performance Series to their students, but they have complete autonomy in selecting their
own curriculum and textbooks.
Participants. Ten second- to fifth-grade mathematics teachers participated in this
study. The administrator at each school provided a contact list with emails and phone
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numbers of all second- to fifth-grade mathematics teachers who were employed at their
school in the 2017-2018 school year. All teachers were contacted via email to ascertain
possible interest in the study. Upon receiving a confirmation email from those who were
interested in participating in the study, a questionnaire was emailed to all participants.
The questionnaire requested from all participants the following demographic information:
gender, age range, years in education, years in Catholic school, years in position, highest
degree earned, and graduate hours in mathematics.
The participants were selected using criterion-sampling procedures. Three criteria
were developed in selecting the participants to insure rigor in the study (Patton, 2002).
First, participants were required to be certificated to teach in an elementary school in the
district. Secondly, participants were required to be mathematics teachers in second
through fifth grades who had administered standardized tests to their students in the 2017
academic school year. This sample directly related to the scope of this study, and the
amount of data established created thick descriptions that aimed for depth over breadth in
research data (Rossman & Rallis, 2012).
Data Collection
Classroom observations, interviews, and document collection were the primary
data collection techniques in this study. The data collection techniques aimed to
investigate which factors mathematics teachers in Grades 2 through 5 characterize as
related to the low achievement of students in mathematics at X, Y, and Z schools. Data
collection consisted of interviewing faculty employed as mathematics instructors in
second through fifth grades at X, Y, and Z schools.
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Face-to-face, in-person, semi-structured interviews were conducted to engage in
open-ended questions to prompt the views of the participants (Creswell, 2009). The
researcher used a semi-structured interview process to stay open to the participants’
experience and to create a collaborative environment so the participants would freely
share their experiences (Adams, 2010). In addition, member checking took place to
substantiate data collected during the interviews (Anzul, Ely, & Friedman, 2003).
Each teacher taking part in this study participated in one classroom observation,
and the researcher observed a total of 10 classroom lessons. Observational data collection
consisted of a total of 450 minutes of mathematics instruction. During the classroom
observations, the researcher asked open-ended general questions of the participants to
allow them to be open with their interpretations (Creswell, 2009). In order to separate
myself as an “ordinary participant,” the researcher referenced and incorporated
Spradley’s (1980) six principles of participant-observer role:
1. Maintain a dual purpose
2. Be explicitly aware of your surroundings
3. Incorporate a wide-angle lens to look beyond your focus
4. Be aware that you will feel like an insider and outsider
5. Engage in introspection to understand your experiences
6. Keep a record of what you see and experience. (p. 58)
To gain access to the archival data and organizational documents, the researcher
contacted the superintendent and principal of each school. Documents collected for this
case study were used to identify the meaning in objects to understand the factors related
to low achievement of students in mathematics (Woodward, 2007). A database was used
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to store all archival data and organizational documents. In addition, any threedimensional artifacts collected were photographed and coded into the database
(Onwuegbuzie, Leech, & Collins, 2010).
Table 6 is a triangulation matrix used to align research questions with data
sources for this case study. The research questions have been aligned with data sources
“to gain a better assessment of the validity and generality of the explanations” that are
discovered in the study (Maxwell, 1996, p. 75-76). In addition, Figure 3 displays the
convergence of evidence from the triangulation of data that was collected (Yin, 2009, p.
117). Triangulation consisted of using diverse methods to gather data from individuals
and surroundings at three Catholic elementary schools (Denzin, 1970).
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Table 6
Data Collection Triangulation Matrix
Research Questions
What perceptions do
mathematics teachers in
Grades 2-5 hold about
low mathematics
achievement of students
at X, Y, and Z’s
schools?

What perceptions do
mathematics teachers
hold about improving
mathematics
achievement in Grades
2-5 at X, Y, and Z’s
schools?
How do mathematics
teachers describe their
experiences working
with students in Grades
2-5?
What teacher strategies
do Grades 2-5
mathematics teachers
describe as potentially
improving low
mathematics
achievement at X, Y,
and Z’s schools?

Document
Collection
Graphic
elicitations

Interviews

Observations

Individual
interviews

Observations
of 10
mathematics
classrooms

Written transcripts
of faculty and
professional
learning
community
meetings
Graphic
elicitations

Field notes

Individual
interviews

Written transcripts
of faculty and
professional
learning
community
meetings
Graphic
elicitations
Written transcripts
of faculty
meetings
Graphic
elicitations

Observations of
10 mathematics
classrooms
Field notes

Individual
interviews

Observations of
10 mathematics
classrooms
Field notes

Individual
interviews

Observations of
10 mathematics
classrooms

Written transcripts
Field notes
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Table 6 (continued)
Research Questions
How do mathematics
teachers describe their
own teaching practice
and philosophy regarding
addressing the low
achievement in
mathematics?
What are the roles of
district and elementary
administrators in
improving mathematics
achievement?

Document
Collection
Graphic
elicitations

Interviews

Observations

Individual
interviews

Observations of
10 mathematics
classrooms

Written transcripts
Field notes
Graphic
elicitations

Individual
interviews

Observations of
10 mathematics
classrooms

Written transcripts
Field notes

How do mathematics
teachers describe their
own proficiency
regarding addressing
the low achievement in
mathematics?

Graphic
elicitations

What factors do
mathematics teachers in
Grades 2-5 characterize
are related to the low
achievement of students
in mathematics at X, Y,
and Z’s schools?

Graphic
elicitations

Individual
interviews

Observations of
10 mathematics
classrooms

Written transcripts
Field notes
Individual
interviews

Observations of
10 mathematics
classrooms

Written transcripts
Field notes
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Open-ended
Interviews
Observations

Documents

Evidence

Figure 3. Triangulation of multiple sources of evidence.

Documents. Documents were collected from the school district, three elementary
schools, and the 10 mathematics classrooms observed in this case study. In Canon Law,
the pastor is the ecclesiastical authority over the church and school. The pastor delegates
authority to the principal, who in turn oversees all school operations. The principal of
each school has the authority to grant unlimited access to all school documents related to
a study, and the superintendent of the archdiocese oversees all central office personnel
and also has access to all documents. Thus, the researcher contacted the principal of each
school and the superintendent of the archdiocese, and approval was granted to collect all
documents requested. Archival data and organizational documents were used as an
additional source of data collection. Archival data. such as test scores from previous
years, were reviewed to identify patterns in the achievement of students in mathematics.
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In addition, the researcher contacted the Director of Assessment for the archdiocese to
request annual reports for X, Y, and Z schools. The following documents were collected
for this study:
•

Archdiocese Central Office agendas

•

County Elementary School Principals Association meeting agendas, minutes, and
materials

•

Archdiocese Conference Day agendas, minutes, and materials

•

Archdiocese Professional Day agendas, minutes, and materials

•

Building-Based Professional Day agendas

•

Building and district scantron standardized test scores reports

•

Mathematics curriculum guides

•

Building-based mathematics curriculum

•

Building-based mathematics textbooks and workbooks

•

Teacher lesson plans

•

Instructional materials

•

School-based benchmark results

•

Archdiocese data reports

•

Materials from professional development meetings or conferences

•

Any type of communication related to mathematics

•

Professional Learning Committee agendas, minutes, and materials

•

Interview graphic elicitations
Woodward (2007) stresses that material culture such as inanimate things within

their social setting act on people by giving symbolic meaning. Material culture was used
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for document collection for this case study to identify the meaning in objects in a
scholarly manner (Woodward, 2007).
Interviews. Data collection also included 10 separate interviews of teachers in
Grades 2-5, with each interview lasting approximately 60 minutes (see Appendix E for
interview questions). Prior to the interview, a graphic elicitation was incorporated to
enhance the participants’ reflexivity and to gather a holistic picture of the topic that could
take into account their different needs and expressive styles (Bagnoli, 2009). The graphic
elicitation asked participants to graphically display factors related to the low achievement
of students in mathematics. The instructions were as broad as possible to allow the
participants to structure the task in their own ways to obtain a variety of patterns
(Bagnoli, 2009). In addition, the graphic elicitation sought to discover strategies for
improving low achievement at X, Y, and Z’s schools (see Appendix E for the graphic
elicitation).
For the purpose of this study, a semi-structured interview process was used.
Interview protocol consisted of 19 main questions to elicit participants’ viewpoints of this
topic. A responsive interview was structured around the main questions to uncover rich
data in response to the research questions (Rubin & Rubin, 2012). During the interview,
the researcher stated the purpose of the case study and provided some information about
himself and the current course for this research. Research participants were informed how
the data would be used and were asked if audio recording was permissible. Member
checking took place in the form of a follow-up interview in order to confirm accuracy of
major themes (Creswell, 2009).
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Prior to the interview, an informed consent document was provided to the
research participants for signing. Transcription and coding of recorded interviews took
place after each interview in order to provide accuracy during the transcription process
(Rubin & Rubin, 2012). In addition, to maintain accuracy during transcription, the
researcher took notes during the interview to clarify and capture the thoughts of the
participants (Rubin & Rubin, 2012).
Observations. Primary data collection also included observations of 10 classroom
teachers in their mathematics classrooms. Each teacher participating in this study was
observed one time. Observational data collection consisted of a total of 450 minutes of
mathematics instruction. The researcher contacted the principal of each school to gain
access to the teachers participating in the study. After establishing a schedule with each
principal, the researcher contacted each teacher individually to set up a schedule for
classroom observations. The goal of the observations was to collaborate with teachers in
their setting to gain an understanding of their views related to low achievement in
mathematics (Huttlinger, 2011).
In addition, observations were conducted at the following leadership meetings:
County Elementary School Principals Association meetings, Archdiocese conference
days, Archdiocese professional days, and building-based professional days. During these
meetings and professional days, the researcher wrote field notes to develop a running
record of discussions leadership was having around achievement in mathematics
(Rossman & Rallis, 2012).
The participant-observation model was used to gain access to classrooms,
leadership meetings, and professional days in the attempt to “perceive reality from the
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viewpoint of someone inside the case study” (Yin, 2009, p. 112). During the classroom
and leadership observations, the researcher wrote field notes to “describe settings,
activities, people, and their interactions” (Rossman & Rallis, 2012, p. 174). The field
notes consisted of a “running commentary” in answer to the questions, “What am I
learning?, What am I seeing?, What should I be thinking about next?, and How does this
case differ from the last?” (Eisenhardt, 1989, p. 538 – 539). In order to observe classroom
teachers with a consistent focus, the researcher used Sawada et al.’s (2000) Reformed
Teaching Observation Protocol (see Appendix G). This tool is an “observational
instrument designed to measure reformed teaching” (Sawada et al., 2000, p. 1). The
authors of the Reformed Teaching Observation Protocol give permission to all
researchers who wish to use the document in their research (Sawada et al., 2000). It is
organized into the following five categories:
Lesson Design and Implementation
Content: Propositional Pedagogic Knowledge
Content: Procedural Pedagogic Knowledge
Classroom Culture: Communicative Interactions
Classroom Culture: Student/teacher Relationships. (Sawada et al. 2000)
The Reformed Observational Protocol contains 25 items organized into five
categories with a five point Likert scale ranging from not observed (0) to very descriptive
(4) (Sawada et al., 2000). In addition, overall scores range from 0 to 100 points, “with
higher scores reflecting a greater degree of reform” (Sawada et al., 2000, p. 32).
In addition, during the classroom visits the researcher focused on various factors
such as the curriculum, teaching, learning, and classroom strategies used by the teacher.
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After each classroom visit, the researcher took approximately 30 minutes to create thick
description to the running record to establish “thick interpretations” of earlier field notes
(Denzin, 1989, p. 83; Rossman & Rallis, 2012).
Institutional Review Board
The researcher sought approval by the Institutional Review Board (IRB) at
Rowan University prior to making contact with participants. The researcher completed all
required CITI training, as per the requirements of the IRB. The IRB reviewed and
approved participants prior to the start of the research (Yin, 2009). As the participant
observer, the researcher’s focus was on the teaching and learning of the teachers.
Students were not interviewed during classroom observations. The names of the students
will not be disclosed in order to protect the rights of the students. Participants were
assured that their jobs would not be in jeopardy if they decided not to participate in the
study. Participants were required to complete a signed consent form to participate in the
study, and they were made aware that they could withdraw from the study at any point in
time (see Appendix H for informed consent form). The informed consent form outlined
instructions for participation and indicated participants’ privacy in the study. In addition,
the informed consent form summarized the nature of the research and indicated how the
data collected would be used in the study (Rubin & Rubin, 2012). All participants’ names
will be kept confidential and will not be disclosed in the study. The raw data collected
during this study will be stored for a period of five years, and after that time period all
data will be appropriately discarded to avoid inappropriate use of the data (Creswell,
2009).
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Data Analysis
Initial coding was used to identify emerging patterns (Saldana, 2009). This
strategy requires the researcher to stay open to all possible directions indicated by the
data (Charmaz, 2006, p. 46). This coding technique aligns with the purpose of this study
due to its intention “as a starting point to provide the researcher with analytic leads for
further exploration” (Glaser, 1978, p. 56). Also, Saldana (2009) recommends enlisting
initial coding when using a wide variety of data forms. The researcher used this method
to remain open to all possible emerging themes uncovered in data collection.
Axial coding was selected as a second cycle coding method because it is an
extension of the analytic work from initial coding (Saldana, 2009). After initial coding is
completed in first cycle coding, axial coding’s goal is to search for dominant themes
emerging from data collection. Boeije (2010) reiterates the goal of axial coding is to
“determine which codes are dominant and which are less dominant and to reorganize the
data set” into themes (p. 109).
After the themes emerged, the researcher displayed findings using matrices,
charts, concept maps, graphs, and figures (Mills, 2003). By displaying the themes, the
researcher had the opportunity to extend the analysis to raise questions about the study
(Mills, 2003). All the data analysis and interpretation techniques are identified in Table 7
on the next page. Observations, interviews, and documents are matched with analysis
techniques such as strategies of coding, questioning, concept mapping, themes, and
patterns and interpretation techniques such as extended analysis, personal experience,
literature review, and advice from colleagues.
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Table 7
Data Analysis & Interpretation Chart
Data Source
Observations
Interviews

Analysis Technique
Coding of Interviews – record data on 3 x
5 index cards to reduce data to manageable
form to identify patterns and themes
(Mills, 2003)

Documents
Questioning – work through a series of
questions to extend understanding of
problems and context (Stringer, 2007).
Display Findings – use matrices, charts,
concept maps, graphs, and figures to
display the findings (Mills, 2003).
Themes & Patterns – copy transcripts into
program to identify key words for themes
and patterns in data

Interpretation Technique
Extend the analysis – raise
questions about the study
(Mills, 2003).
Personal Experience –
connect findings to
personal interpretations
(Mills, 2003).
Seek Advice - reach out to
colleagues for insights that
may have been missed
(Mills, 2003).
Literature review –
uncover external sources
to provide support for the
study’s findings (Mills,
2003)

Bias & Assumptions
As the former principal of X school, the researcher made efforts to remain
impartial during the research in order to develop an understanding of his personal profile
as it relates to this case study (Rossman & Rallis, 2012). Thus, the researcher reviewed
all collected field notes with a particular focus on his worldviews. In addition, the
researcher collaborated with participants by discussing emerging themes with them. The
evidence collected was thoroughly examined in relation to the researcher’s personal
profile so any claim made could be identified as unbiased (Rossman & Rallis, 2012).
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The researcher’s preliminary practicing profile encompasses two worldviews.
The pragmatic view is forged out of actions, situations, and consequences; a
constructivist view recognizes the environment shapes our interpretations (Creswell,
2009). As a leader, the researcher believes his experiences shape his development as an
authentic leader (George & Sims, 2007). It is essential to enlist a constructivist and
pragmatic worldview as a special education teacher, soccer and track coach, and
administrator because a leader must adapt to stay competitive in a global society. The
researcher’s pragmatic view and constructivist approach has led him to enlist a
democratic, situational, and emotional intelligence leadership style. It is evident a leader
must make personal connections with students and staff to promote a rigorous
educational environment. The researcher’s leadership style and paradigm flow together
with the understanding that our beliefs are constructed through our interactions with each
other. For the researcher, understanding his worldview aided in eliminating his bias to
maintain credibility in this study (Gasson, 2004).
Ethical Considerations
The researcher sought approval for this study from the Superintendent of Schools
for the archdiocese. After approval was granted, the researcher reviewed the appropriate
code of ethics for his professional research association to avoid a violation of
professional code of conduct (Creswell, 2009). In addition, the technique of
conformability was used to establish the acknowledgement that research is never
objective and to eliminate bias if at all possible to maintain credibility in the research
process (Gasson, 2004).
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Chapter 4
Results
The purpose of this qualitative case study was to explore Catholic school
teachers’ perceptions of factors related to low mathematics achievement in second
through fifth grade at three Catholic elementary schools in the Eastern United States. The
three schools participating in this study have varying degrees of ethnic diversity and
enrollment. A case study research design allowed for a comprehensive investigation of
teachers’ views related to low achievement in mathematics at the three organizations
(Adelman, Jenkins, & Kemmis, 1983).
This chapter will focus on the following key areas: (a) context of the study, (b)
teacher interviews, (c) classroom observations, and (d) emergent themes. The research
questions sought to address the problem of low mathematics achievement at three
Catholic elementary schools (Yin, 2009, p. 4).
Research Questions
1. What perceptions do mathematics teachers in Grades 2 -5 hold about low
mathematics achievement of students at X, Y, and Z’s schools?
2. What perceptions do mathematics teachers hold about improving mathematics
achievement in Grades 2-5 at X, Y, and Z’s schools?
3. How do mathematics teachers describe their experiences working with
students in Grades 2-5?
4. What teaching strategies do Grades 2-5 mathematics teachers describe as
potentially improving the low mathematics achievement of students at X, Y,
and Z’s schools?
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5. How do mathematics teachers describe their own teaching practice and
philosophy regarding addressing the low achievement of mathematics?
6. What are the roles of district and elementary administrators in improving
mathematics achievement?
Context
This section identifies key characteristics of the three schools participating in the
study. The three schools are required to follow archdiocesan academic standards, but the
schools have complete autonomy in selecting which academic textbooks to implement at
their school. The archdiocese outlines the expectation for each school with the following
statement on academic standards:
Archdiocesan academic standards shall be utilized as the framework to define
student expectations by content and grade level for Archdiocesan elementary
schools and pre- kindergarten programs. Schools shall utilize these academic
standards as a foundation for determining school readiness, intervention,
retention, promotion and graduation, in accordance with guidelines established by
the Catholic Schools Office. Standards are provided to all schools by the Catholic
Schools Office.
In this study, the schools are identified as school X, Y, and Z. Ten second- to
fifth-grade mathematics teachers participated in this study. The participants were selected
using criterion-sampling procedures. Three criteria were developed in selecting the
participants to insure rigor in the study (Patton, 2002). First, participants were required to
be certificated to teach in an elementary school in the district. Secondly, participants were
required to be mathematics teachers in second through fifth grades who had administered
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standardized tests to their students in the 2017 academic school year. Table 8 lists a
coded number for each participant and displays a participant profile, including gender,
age range, years in education, years in Catholic school, years in position, highest degree,
and graduate hours in mathematics. This is established in order to maintain
confidentiality for each school and participant. The goal is to “ensure freedom and
integrity for both the researchers and the participants” (Rossman & Rallis, 2012, p.145).
The analysis of each school focused on: a) the school’s community context, b) the
mathematics curriculum, and c) school resources. Even though the three schools are
governed by the same archdiocese and are situated in the same county, each school is
unique in its instructional offerings. The archdiocesan schools implement the following
policy, listed in their policy manual, regarding academic textbooks, technology, and
instructional resources:
Academic textbooks, technology, instructional materials and local resources shall
be selected by the individual school administrator(s) to support the achievement
of academic and instructional standards. Selection shall be in accordance with the
guidelines provided by the Catholic Schools Office. Instructional resources for
religion curriculum shall follow Catholic Identity policies and guidelines provided
by the Office of Religious Education.
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Table 8
Participant Demographic Information
Participant Gender

Age
Range

Years in
Education

Years in
Position

14

Years in
Catholic
School
9

9

Highest
Degree
Earned
B.S.

Graduate
Hours in
Math
0

1

F

30-39

2

F

30-39

13

11

6

B.S.

0

3

F

20-29

7

4

4

B.A.

0

4

F

20-29

5

3

1

B.A.

0

5

F

60-69

38

35

25

M.A.

5

6

F

40-49

7

6

6

B.S.

0

7

F

50-59

13

6

3

M.A.

42

8

F

20-29

5

5

1

B.A.

0

9

F

40-49

17

15

3

M.Ed.

6

10

F

20-29

2

2

2

B.S.

0

The participant demographic information in Table 8 presented useful information
regarding gender, age range, years in education, years in Catholic school, years in
position, highest degree, and graduate hours in mathematics. The average age of the
participants was 38.5, and 100% of the participants were female. The average years in
education was 12.8 years and 9.6 years in Catholic school. On average participants had
been in their current teaching position for six years. The highest level of education for
30% of the participants was a Master’s degree, and only 20% of the participants had
graduate hours in mathematics.
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X School is a pre-kindergarten to eighth grade Catholic school. The school has a
traditional financial structure supported by a single parish. The school enrollment was
241 students for the 2017 school year. X school is a Title I school because 27% of
families are economically disadvantaged based on federal standards. The student
population is 30% Hispanic, 28% Caucasian, 15% African American, 15% Multi-Racial,
and 12% Asian.
Saxon Math Curriculum is utilized as the primary resource in second and third
grades at X school. Pre-kindergarten to third grade mathematics classes all use the
curriculum for one grade higher than their current grade, so for the start of the 2017-2018
school year, the second and third grades were using the third and fourth grade Saxon
Math Curriculums. Fourth grade uses Houghton Mifflin Math and fifth grade uses Holt
McDougal Mathematics Course 1.
The resources at X school vary by grade. In second grade, the teacher taught the
entire class of 21 students. Approximately twice a week some students were pulled out
for extra mathematics support. Students are also kept in their class in third grade, and
there are a total of 24 students in the third-grade class. At times there is a teacher assistant
that comes in for support but does not do pull-out instruction. Starting in fourth grade, all
mathematics classes are split into two groups: one on-level class and one above-level
class. The students are split based on ability, their performance on the Scantron
Performance Assessment, teacher recommendations, and academic grades. The fourthand fifth-grade teachers split their classes; the fourth-grade mathematics teacher instructs
the fourth-grade above-level and the fifth-grade on-level classes. The fifth-grade teacher
instructs the fourth-grade on-level and the fifth-grade above-level. The fourth-grade
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teacher had seven total students in the on-level fifth-grade class when the researcher
conducted his observation.
Y School is a pre-kindergarten (3) to eighth grade Catholic school. The school is a
regional Catholic school financially supported by four parishes. The school’s enrollment
was 267 students for the 2017 school year. Y School receives Title I funds because over
20% of families are economically disadvantaged based on federal standards. The student
population is 30% Hispanic, 47% Caucasian, 7% African American, 7% Multi-Racial,
and 9% Asian.
Y School uses the Go Math! Curriculum by Houghton Mifflin Harcourt as the
primary resource in second, third, fourth, and fifth grades. The fifth grade also uses
Simple Solutions as a supplemental resource.
The resources at Y school vary by grade. In second grade, the teacher taught the
entire class of 21 students. There was a full-time assistant in the class to assist with
instruction. In third grade, students are also kept in their class, and there are a total of 28
students. At times, there is a special education teacher who comes in for support but does
not do pull-out instruction. During the lesson observed by the researcher, the special
education teacher provided additional instruction to a group of students. In fourth grade,
students are also kept in their class, and there are a total of 26 students in the fourth-grade
class. Starting in fifth grade, all mathematics classes are split into two groups: one onlevel class and one above-level class. The students are split based on ability, their
performance on the Scantron Performance Assessment, teacher recommendations, and
academic grades. The fifth-grade teacher had nine total students in the on-level fifthgrade class when the researcher conducted his observation.
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Z School is a pre-kindergarten (3) to eighth grade Catholic school. The school is a
traditional Catholic school financially supported by only one parish. The school’s
enrollment was 594 students for the 2017 school year. In addition, the school is a two
class per grade school. Currently, the school receives no Title I or Title III funds because
they do not have students who meet qualifying standards. However, Z school does
receive $1,900 from Title II funds. The student population is 14% Hispanic, 64%
Caucasian, 7% African American, 7% Multi-Racial, and 8% Asian.
Z School uses the Progress in Mathematics curriculum as the primary resource in
second, third, fourth, and fifth grades. The resources at Z school vary by grade, but Z
school has much more flexibility because it has two classes per grade. In second grade,
one teacher teaches the entire class of 23 students with a full-time assistant in the class to
assist with instruction. Since there are two classes per grade students are grouped by
ability level. In the second grade class, the researcher observed the above-level
mathematics classroom. In third grade, there are a total of 20 students, and similar to
second grade students are split based on their ability level. In fourth grade, there are 23
students, and the students are split based on their ability level. The students are placed in
groups based on their performance on the Scantron Performance Assessment, teacher
recommendations, and academic grades. All students requiring special education services
are pulled out for separate classroom instruction.
The three schools participating in this study are situated in the same county and
are 14 miles apart from each other. The elementary schools have varying degrees of
ethnic diversity. The two schools with one class per grade have similar ethnic diversity
and enrollment size. The two-class per grade school, Z school, has a 64% Caucasian
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student population. This school is much less ethnically diverse than the other schools
participating in the study. In addition, the two schools with more ethnic diversity receive
Federal Title I and III funds because of the total number of students that are economically
disadvantaged based on federal standards. All the schools participating in the study
administer Scantron Performance Series in mathematics and language arts to their
students in Grades 2-8. This standardized test is a computer-adaptive assessment and has
only been administered in the schools for the past three years. All the schools are required
to administer Scantron Performance Series to their students, but they have complete
autonomy in selecting their own curriculum and textbook for their schools. Table 9 lists
the mathematics textbooks used at the three schools participating in the study.

Table 9
Mathematics Textbooks at X, Y, and Z Schools
Grade

2nd

3rd

4th

5th

X School

Saxon Math 3rd

Saxon Math 4th

Houghton
Mifflin Math

Y School

Go Math 2nd

Go Math 3rd

Go Math 4th

Z School

Progress in
Mathematics
2nd

Progress in
Mathematics
3rd

Progress in
Mathematics
4th

Holt
McDougal
Mathematics
Course 1
Go Math 5th
Simple
Solutions
Progress in
Mathematics
5th
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Teacher Interviews
In this study, eight out of the 10 participants in Grades 2-5 were interviewed, and
of the eight total interviews, three were second grade teachers, two were third grade
teachers, two were fourth grade teachers, and one was a fifth grade teacher. Due to
conflicts in the participants’ schedules, two participants were not interviewed but were
kept as participants in the study since they participated in the graphic elicitation and the
classroom observation. The average age of the participants was 38.5, and 100% of the
participants were female. The average years in education was 12.8 years and 9.6 years in
Catholic school. The average was 6 years for participants in their current teaching
position. The highest level of education for 30% of the participants was a Master’s
degree, and only 20% of the participants had graduate hours in mathematics.
The interview protocol (see Appendix E for interview questions) was designed to
discover perceptions mathematics teachers in Grades 2 -5 hold about low mathematics
achievement. The interview protocol consisted of 19 main questions to elicit participants’
viewpoints on this topic. A responsive interview was structured around the main
questions to uncover rich data in response to the research questions (Rubin & Rubin,
2012). Each interview was approximately 50 minutes in length. Table 10 outlines the
dominant themes identified in the interviews and the frequency of each response .
Prior to the interview, a graphic elicitation was incorporated to enhance the
participants’ reflexivity and to gather a holistic picture of the topic that could take into
account their different needs and expressive styles (Bagnoli, 2009). The graphic
elicitation asked participants to graphically display factors related to the low achievement
of students in mathematics (see Appendix E for the graphic elicitation). The instructions
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were as broad as possible to allow the participants to structure the task in their own way
to obtain a variety of patterns (Bagnoli, 2009).

Table 10
Common Themes in Interview Transcripts
Code
Lack of Instructional
Time in Mathematics

Number of Times
Referenced
18

Lack of Home Support

17

School Demographic

14

Lack of Home
Resources

11

Completion of Math
Concepts

10

Fast Pace of the
Curriculum

9

Diversity

8

Teacher Quality

8

English-Language
Learners

7

Standards-Based
Instruction

7

Students Ill-Prepared by
Previous Years

6
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Table 10 (continued)
Code
Ineffective Math
Textbooks

Number of Times
Reference
6

Teacher Only Presents
Concepts One Way

6

Teacher Foresight

6

Teacher Moves to
Quickly

6

Teacher Organization

6

The data gathered during the interviews provided substantial insight into the
mathematics programs. The participants in this study described the challenges related to
teacher quality as considerable factors for low mathematics achievement of students in
second through fifth grade. The deficiency in teacher quality was a prevalent theme in the
participants’ descriptions and discussions of the low mathematics achievement in X, Y,
and Z’s schools. The participants highlighted the lack of preparation students had
received in the previous year as well as subject matter appearing on the test that was not
taught in class. Teacher characteristics, such as teacher foresight and organization, were
also identified as factors related to mathematics achievement. Along similar lines,
participants identified teachers who move too quickly through material and instruction
and teachers who only present the concepts one way as factors related to low
mathematics achievement. The data yielded by this study provided strong evidence that
teachers perceive a connection between teacher quality and student achievement.
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The participants in this study made several references to the curriculum. For
example, the limited time period allotted to mathematics was a dominant concern for
second- to fifth-grade mathematics teachers, and they described the challenges of
teaching mathematics in one instructional period. The amount of time prearranged for
mathematics classes creates a disadvantage for students. This deficiency in the curricular
implementation was prevalent in the discussion of the factors related to the low
mathematics achievement of students. In addition, time allotted for mathematics
instruction was a topic discussed during the interviews. Participants reflected about why
they believed the restricted educational period was a factor related to the low
achievement of students. Participants also expressed the desire to teach basic concepts.
Participants offered their viewpoints about basic math facts and how enriching students’
development of foundational skills will strengthen their mastery in mathematical
operations. Across second through fifth grade, math facts were identified as an area of
concern, from addition and subtraction to multiplication and division.
The participants in this study made a number references to cultural elements of
learning. For example, they described the challenges evident among English-Language
Learners and their parents. The increased enrollment of English-Language Learners at
School X and Y has been identified as a factor in the low mathematics achievement of
students. These students receive less support from their parents due to the cultural
disconnect with the content, and this has led to a drop in scores for these students.
Classroom Observations
All 10 participants who agreed to participate in the study received classroom
observations. Of the 10 total classroom observations, three were second grade
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classrooms, three were third grade classrooms, three were fourth grade classrooms, and
one was a fifth grade classroom. The researcher observed mathematics classes ranging
from seven to 28 students. The average age of the participants was 38.5, and 100% of the
participants were female. The average years in education was 12.8 years and 9.6 years in
Catholic school. On average, participants were in their current teaching position for six
years. The highest level of education for 30% of the participants was a Master’s degree,
and only 20% of the participants had graduate hours in mathematics.
Each teacher participating in this study was observed one time. Observational
data collection consisted of a total of 450 minutes of mathematics instruction. After
establishing a schedule with each principal, the researcher contacted each teacher
individually to set up a schedule for classroom observations. The goal of the observations
was to collaborate with teachers in their setting to gain an understanding of their views
related to low achievement in mathematics (Huttlinger, 2011). In order to observe
classroom teachers with a consistent focus, the researcher used Sawada et al.’s (2000)
Reformed Teaching Observation Protocol (see Appendix G). This tool is an
“observational instrument designed to measure reformed teaching” (Sawada et al., 2000,
p. 1). The authors of the Reformed Teaching Observation Protocol give permission to all
researchers who wish to use the document in their research (Sawada et al., 2000).
The Reformed Observational Protocol contains 25 items organized into five
categories with a five point Likert scale ranging from not observed (0) to very descriptive
(4) (Sawada et al., 2000). In addition, overall scores range from 0 to 100 points, “with
higher scores reflecting a greater degree of reform” (Sawada et al., 2000, p. 32). The data
will be discussed in the emergent themes section of this study.
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The data gathered during the observations provided insight into the mathematics
programs, and the participants in this study described their classroom observation as an
overall positive experience. All the participants provided lesson plans to the researcher to
review during the classroom observations. During the observations, the following five
categories were observed and documented:
Lesson Design and Implementation
Content: Propositional Pedagogic Knowledge
Content: Procedural Pedagogic Knowledge
Classroom Culture: Communicative Interactions
Classroom Culture: Student/teacher Relationships (Sawada et al. 2000)
The three participants who had a Master’s degree received the highest overall
scores on their classroom observations and in the categories of Lesson Design &
Implementation and Content (Sawada et al., 2000). During their observations, those
teachers received scores of “very descriptive” – the highest score on the Likert scale – and
had a higher rating of overall reform in their teaching (Sawada et al., 2000, p. 32). These
three participants received an overall score of 91 to 93 out of a possible 100 points. The
data gathered suggests a connection between their degrees and higher ratings of reform in
teaching. Figure 8 displays the indicators in the categories of Lesson Design &
Implementation and Content on the Reformed Teacher Observation Protocol.
Emergent Themes
As a result of this study, three major themes emerged from the research questions
related to low mathematics achievement in second through fifth grades. The themes are
teacher quality, curricular referencing, and cultural referencing. All themes were
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developed using initial and axial coding techniques. Table 11 outlines the emergent
dominant themes in the findings identified in this research study, which emerged from
interviews of second- through fifth-grade Catholic elementary school teachers, classroom
observations, and analysis of documents. Table 10 outlines the frequency of each
response in the interviews.
The first theme has a direct connection to the Catholic schooling system in the
United States. The financial stability of a Catholic elementary school has a major link to
the curriculum, instruction, and school climate being offered to the school community.
Schools with decreased enrollment have been affected by limited operating expenses.
Catholic schools with thriving enrollments are more successful in retaining quality
teachers due to their prosperous operating budget. The findings of this study have
established a connection between mathematics achievement and schools with successful
operating budgets and high-quality teachers. The finding is a replication of earlier results
discussed by Ball, Hill, and Bass (2005). Their research demonstrated that teachers who
possess mathematical knowledge for teaching have the ability to make adjustments and
self-correct their students while still maintaining a high level of content (Ball, Hill, &
Bass, 2005).
Secondly, the theme of curricular referencing arose based on comments regarding
the fast pace of the curriculum, completion of math concepts, ineffective math textbooks,
and lack of instructional time. Price and Ball (1997) demonstrated the need to move away
from the traditional curriculum of lecture and memorization and toward more hands-on,
cooperative, and complex learning experiences. The findings of this study demonstrated a
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connection between the overall positive student engagement in the classroom
observations and the interview data collected from all the participants.
The third theme of cultural referencing emerged based on school demographics,
diversity, English-Language Learners, lack of home support, and lack of home resources.
Research on the elements in the category of Cultural Referencing is prominent in the
literature. In 1966, the Coleman Report indicated that the strongest predictor of student
achievement is student and family characteristics in relation to their socio-economic level
(Coleman, 1966). Similarly, Hughes, Powell, and Stevens (2016) assert that language
skills are necessary in the learning of mathematics. The teachers’ perceptions
demonstrate a connection between these elements of cultural referencing and
mathematics achievement in second- through fifth-grade Catholic elementary school
students.
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Table 11
Emergent Themes in Findings
Category Teacher Quality
Codes Standards-Based
Instruction

Curricular References
Completion of Math
Concepts

Cultural References
Diversity

Students Ill-Prepared
by Previous Years

Fast Pace of the
Curriculum

English-Language
Learners

Teacher Foresight

Ineffective Math
Textbooks
Lack of Instructional
Time

Lack of Home Support

Teacher Moves Too
Quickly
Teacher Organization

Lack of Home
Resources
School Demographics

Teacher Only Presents
Concepts One Way

Teacher Quality
The participants in this study described the challenges of teacher quality as
considerable factors for low mathematics achievement of students in second through fifth
grade. The participants described deficiency in teacher quality as the teachers’ lack of
organization and lack of variation in concepts taught. Figure 4 and Figure 5 are graphic
elicitations created by Participant 1 and Participant 10, respectively, which demonstrate
the factors identified by these participants as related to low mathematics achievement. In
addition to naming teacher quality directly, Participant 1 highlighted the lack of
preparation students had received in the previous year as well as subject matter appearing
on the test that was not taught in class, two factors that are related to teacher quality.
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Participant 10 listed teacher characteristics such as teacher foresight and organization as
factors related to mathematics achievement.

Figure 4. Graphic elicitation completed by Participant 1.
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Figure 5. Graphic elicitation completed by Participant 10.

Along similar lines, Participant 7 identified teachers who move too quickly
through material and instruction and teachers who only present the concepts one way as
factors related to low mathematics achievement, as seen in Figure 6.
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Figure 6. Graphic elicitation completed by Participant 7.

Additionally, a participant shared a story from her experiences that represented
why she believed teacher quality was a factor related to the low achievement of students:
Well, I had an interest and experience with physics in high school. I did fine in the
class, and then got a 1 on my AP test. So what I found out at the end of the year is
I really didn't know anything about physics. And then in college I had an amazing
physics professor, and I had 100% in the class. So what I learned was it wasn't an
issue with me. It was an issue of delivery. And I think that that comes into my
classroom a lot, because I might be teaching something one way that's failing a
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group of students that they need to see it in a different way, or I need to be that
college physics teacher instead of that high school physics teacher for that
student, being flexible.
Along similar lines, another participant shared her struggles to understand and
teach the language in mathematical terms and how the operations have changed over the
years:
Language is a big one. A lot of the new textbooks and the new curriculum have
different language than even when I grew up using mathematical terms, so it's
sometimes hard for me to realize what they're talking about, and I can't imagine
how easy it is for the kids, if I can't understand sometimes. That's a big one, and
just the way that there's so many different ways how to solve problems, and I feel
like the kids get confused with the different ways and which one works best for
them, so that's the biggest one.
The data yielded by this study provided strong evidence that these teachers
perceive a connection between teacher quality and student achievement. Participants who
referenced standards-based instruction during their interviews received higher scores on
their classroom observations in the categories of Lesson Design & Implementation and
Content on the Reformed Teacher Observational Protocol (Sawada et al., 2000). During
their observations, those teachers received scores of “very descriptive” – the highest score
on the protocol – and had a higher rating of overall reform in their teaching (Sawada et al.,
2000, p. 32). The data gathered through teacher perceptions suggests a connection
between teacher performance and higher ratings of reform in teaching. Figure 7 below
displays the indicators in the categories of Lesson Design & Implementation and Content
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on the Reformed Teacher Observation Protocol.
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III.

LESSON DESIGN AND IMPLEMENTATION
Never
Occurred
1)

The instructional strategies and activities respected students’ prior knowledge and
the preconceptions inherent therein.

2)

The lesson was designed to engage students as members of a learning community.

Very
Descriptive
0 1 2 3 4
0 1 2 3 4

In this lesson, student exploration preceded formal presentation.
3)

IV.

0 1 2 3 4

4)

This lesson encouraged students to seek and value alternative modes of
investigation or of problem solving.

0 1 2 3 4

5)

The focus and direction of the lesson was often determined by ideas originating with
students.

0 1 2 3 4

CONTENT
Propositional knowledge
6)

The lesson involved fundamental concepts of the subject.

0 1 2 3 4

7)

The lesson promoted strongly coherent conceptual understanding.

0 1 2 3 4

8)

The teacher had a solid grasp of the subject matter content inherent in the lesson.

0 1 2 3 4

9)

Elements of abstraction (i.e., symbolic representations, theory building) were
encouraged when it was important to do so.

0 1 2 3 4

10)

Connections with other content disciplines and/or real world phenomena were
explored and valued.

0 1 2 3 4

Procedural Knowledge
11)

Students used a variety of means (models, drawings, graphs, concrete materials,
manipulatives, etc.) to represent phenomena.

0 1 2 3 4

12)

Students made predictions, estimations and/or hypotheses and devised means for
testing them.

0 1 2 3 4

13)

Students were actively engaged in thought-provoking activity that often involved the
critical assessment of procedures.

0 1 2 3 4

14)

Students were reflective about their learning.

0 1 2 3 4

15)

Intellectual rigor, constructive criticism, and the challenging of ideas were valued.

0 1 2 3 4

Figure 7. Lesson Design & Implementation and Content on the Reformed Teacher
Observational Protocol (Sawada et al., 2000).
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Another participant provided an example of extending an activity based on the
standards. The participant shared experiences that she believed linked teacher quality to
the low achievement of students:
That's a loaded question, because there are lots of reasons kids can be struggling.
Were they taught well previously, to them getting here? What are their
experiences in math? Have they had hands-on experience learning math? Is their
teacher presenting the concept in more than one way? Is the teacher educated in
how to teach math? Are we just teaching concepts or are we applying what we're
learning? Because that's a big problem, and I think, like I was doing a lesson
earlier, we were doing median, mode, and range. I generally don't teach my
second graders that, but because we're so far ahead of them, and it's in the
common core, we are not common core. ADW has their own standards. But I
thought, "Why not, these kids are smart." I could give them data, and they
understood it, but when it came to applying it in a situation where they have the
line plot, it looked like, "I don't get it. I can't read it." It was a little ahead of where
they are. But it's the application. Are we assessing them on? Can they apply what
they're learning?
An additional participant who scored high on the Reformed Teacher
Observational Protocol in the areas of Lesson Design & Implementation and Content
(Sawada et al., 2000) discussed how she does not follow the textbook:
Yeah. Absolutely. I don't teach very much out of the book. I like to do my own
handwritten notes and copy them for the students and showing them the baseline
concepts and rules. And then we apply that out to a lot of IXLs. They do a lot of
97

work with technology, and I think that addresses a big group of students in terms
of need, like need to interact and have that immediate feedback when they're
working. I also assign a lot of video lectures for homework, not my own but
watch this YouTube video and take notes on it, because, number one, they're
going to see that in high school. It's not going away, that concept of a flipped
classroom. But also students can go at their own pace. So they can pause the
video if they don't understand it.
Curricular Referencing
The participants in this study made a number references to the curriculum. For
example, the limited time period allotted to mathematics was a dominant concern for
second- to fifth-grade mathematics teachers, and they described the challenges of
teaching mathematics in one instructional period. The amount of time prearranged for
mathematics classes creates a disadvantage for students. This deficiency in the curricular
implementation was a prevalent theme in Participant 5’s description of the factors related
to the low achievement of students in mathematics, as evidenced in Figure 8.
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Figure 8. Graphic elicitation completed by Participant 5.

In regards to the time allotted for mathematics instruction, Participant 5 said: “We
only teach Math 50 minutes per day. If we have a school mass, we always miss Math
because it is the same time period.”
Another participant shared a story about why she believed the restricted
educational period was a factor related to the low achievement of students:
We're talking about Blue Ribbon, and we're looking at reading, and our reading
scores have historically always been very high. Oh, can I talk about a strategy?
"Look at how high these reading ... " The reading Scantrons were very high. So I
said, "Can I steal time from reading?" Because I teach social studies, and I teach it
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like it is a reading class. It has every component. It has vocabulary, it has fluency,
it has comprehension. And, the wonderful thing about the comprehension is it has
critical thinking skills, and I stress them. So I felt like I was never ... I was always
delivering reading. I think this is the way I posed it. "I will still be teaching
reading every day, but I want to take afternoon reading time," and like a month
before Scantron, I've done this for years. I start to do a group math class. We
never have enough time. It is math in particular, because my two math classes are
in the morning. Every time we have a .... Every time we have a mass it's my two
math classes. They're decimated. They're decimated.
In addition to the limited time allotted for the mathematics department,
participants expressed the desire to teach basic concepts. Basic math facts will fortify
mathematics comprehension in their inadequate instructional period. Two participants
illustrated these ideas in their graphic elicitations, as seen in Figure 9 and Figure 10.
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Figure 9. Graphic elicitation completed by Participant 9.
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Figure 10. Graphic elicitation completed by Participant 5.

Participant 5 discussed the need to help students develop their understanding of
basic math concepts:
You're not drilling on all of the additions that can equal 10, or your times tables.
You are not learning your times tables, you're using them. All of a sudden, you're
using skills. You're using your skills that you drilled to be able to do problems
that are focusing on a certain math concepts. But if a student doesn't know those.
If they come into 4th grade not knowing their times tables. They had a problem.
"Well, I can't do this because I can't do this division problem: 121 divided by 11,
because I'm not sure how to divide by a two-digit number. I can't remember, or I
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don't know." Well, that's a basic fact. That was popcorn math. That answer should
have been popping up.
Another participant offered her viewpoint about basic math facts and how
enriching students’ development of foundational skills will strengthen their mastery in
mathematical operations:
So I find that those students that are low achievers, they haven't got those solid
skills. So math is one of those things that you build on, so if you don't have ... If
they don't have addition skills, they can't really ... It's going to be really hard to
multiply. If you really don't learn these facts, it's going to be harder down the
road. And I find that I have a student in my class who at the beginning of the year,
she couldn't count to 100. And it's been very hard for her to add because she
couldn't count to 100. She has to rely a lot on her number line and things to help
her.
Another participant confirmed that knowledge of basic math facts was a major
factor related to low mathematics achievement:
Not knowing their basic math facts, both addition and subtraction. Then that leads
into the multiplication and the division. That basic foundation of knowing
addition math facts by heart quickly, without using your fingers.
Across second through fifth grade, math facts were identified as an area of
concern, from addition to subtraction and multiplication to division. One participant
stated:
I mean, right now, since we're dealing with regrouping, I would just say, just
forgetting to add that one, but I think once we move into multiplication, it's just
103

going be knowing your facts. Just like quickly, four plus four equals this, you
know, just.. Sometimes, I wouldn't say across the board, but I mean, a couple of
them have been struggling and I just consistently say “just study your facts, study
your facts, study your facts,” because when you get to multiplication, they're
going to have to know them.
Additionally, a participant shared a story about why ill-prepared students have
difficulty building the skills to recognize numbers in thousands or completing
multiplication and division:
For example, I have a child this year who could not count. Couldn't read double
digit numbers. So then, to go forward from there, when I have to jump right into
recognizing numbers in thousands, or I have to jump all the way, like I said, to
multiplication and division. To go to a child who then can't count, that, and was in
a teacher before me class, that is difficult. That child, to me, does not seem like
they were-Throughout the years that I have been here, I've seen that multiple
times. It doesn't mean that's the only reason that the children might come in low.
Their addition and subtraction, they need to know them. We take a one minute
testing every day. They were not taught subtraction last year, for whatever reason.
So that's just a skill that is an example of a skill, that addition and subtraction,
when I need to get them to regrouping addition and subtraction, that's very
difficult to me.
The mathematics curriculum, combined with the limited instructional time
allotted for it, is noticeably on an unequal playing field compared to its testing
counterpart, language arts. At School X, language arts has an hour and 30 minutes of
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daily instruction compared to 50 minutes of instruction in mathematics. Also, it is evident
language arts are taught across the curriculum in social studies, science, mathematics, and
religion. When math standards are taught across the curriculum, there is overwhelming
success. Table 12 shows 95% skill attainment by fourth graders at X school when
students are tested on cross-curricular math standards such as tables, bar graphs, double
bar graphs, and pictographs. These items are in the science, language arts, and social
studies curriculum.

Table 12
Scantron 2016-2017 Mathematics Standards 4th Grade Results at X School
Unit

Standard

Attained

Not
Attained

Algebra

The learner will determine missing or
extraneous information in problem
solving scenarios.

7

22

Data
The learner will interpret the remainders
analysis & in multi-step real world problems.
probability
The learner will be able to represent data
using tables, bar graphs, and pictographs.

3

26

26

3

Data
The reader will be able to read a double
analysis & bar graph.
probability

28

1
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One participant discussed this phenomenon:
It's not enough time. It is not enough time. Parents have to be our partners at
home. I give the weekly timed tests so that they're up on their facts, because by
the time they're in this group in second grade, we don't have time to be counting
on our fingers seven plus three, and eight plus two. I give them the weekly timed
test, and we build on that on Fridays. They don't do well, it gets averaged into
their grades. The parents have to accept that. If you're not going to work with
them, IXL, or not IXL, but xtramath.com or a few aren't doing the flashcards, if
you're not helping your kid at home, it's going to be reflected in their grade.
Cultural Referencing
The participants in this study made a number references to cultural elements of
learning. For example, they described the challenges evident among English-language
learners and their parents. The increased enrollment of English-language learners at
School X and Y has been attributed as a factor in the low achievement of students in
mathematics. These students receive less support from their parents due to the cultural
disconnect with the content, and this has led to a drop in scores for these students. One
participant explained:
If I know ... First of all, what you know about their background. If you know that
a student is not receiving a lot of support at home ... Some students do. Some
students have a tutor even. Or, I know that if there's a missing link by the time
they walk out of the classroom, I know that support at home is going to take them
back to the first lesson and reinforce it. But you have students that that doesn't
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happen. You know there is no support at home. I know that I have to be ... I have
to do everything.
Additionally, another participant shared a story about why she believed the lack
of support at home is a factor related to the low achievement of students:
Well, sometimes they'll come back with their homework not done, or I find that
those kids that don't do their homework, or ... I really push them to learn their
addition facts now by rote multiplication. Not multiplication. I'm sorry, addition.
And because as we become further down, they really need to know that, and
really not rely on their fingers, and their number lines and things. And I find that
those kids that they don't go home and practice because their parents maybe work
a lot, or aren't home….
Another participant shared an experience working with English-language learners
at their school. She described the struggles the students have with the reading level of
questions and the academic level of questions:
So we have students who don't speak English at home, that I think struggle with
the level of the questions, the reading level of the questions. We have students
who have maybe not done so well, and then last year we had a student who we
finally implemented a reader for his Scantron, and his scores shot up. They speak
Portuguese at home, and obviously he speaks English all day every day at school.
I think it comes across on tests more as a little bit of test anxiety when they're
reading those questions it all of a sudden becomes, I guess, more glaringly
obvious that they they're not as familiar with the language.
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This story provides evidence of the hardships students are exposed to when their
parents do not speak or write the English language. Figure 11 illustrates such evidence as
well.

Figure 11. Graphic elicitation completed by Participant 2.

In addition to the lack of parental support in the content, ELL comprehension is a
factor contributing to the drop in scores in mathematics. In the earlier grades the focus is
on basic math concepts, but as students move from second to fifth grade, math success is
related to the comprehension of multi-step word problems. As demonstrated in Table 11,
seven out of 22 fourth grade students are unable to determine missing or extraneous
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information in problem-solving scenarios on standardized tests. In addition, three out of
26 fourth grade students are unable to interpret the remainders in multi-step real world
problems. Figure 12 shows a drop in Scantron scores in fourth grade, when multi-step
word problems are in the curriculum at X School. A participant stated, “EnglishLanguage Learners are raised with a different language and struggle to pull apart word
problems such as multi-step word problems in the fourth grade.” This data confirms the
difficulty students have with multi-step word problems.

Figure 12. 2015-2016 Scantron Performance Series
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Summary
The researcher was able to address the purpose of this qualitative case study by
exploring Catholic school teachers’ perceptions of factors related to low mathematics
achievement in second through fifth grade at three Catholic elementary schools in the
Eastern United States. As a result of these findings, three major themes were discovered
that tie directly into low mathematics achievement in Catholic elementary schools. These
themes were teacher quality, curricular referencing, and cultural referencing. Teacher
quality was a major theme was an unexpected finding in this study. Factors related to
teacher quality cited by the participants included students being ill-prepared by their
teachers in previous years, teachers moving too quickly through the curriculum, and
teachers not teaching concepts in more than one way or not teaching content that would
be tested. Alternatively, participants discussed being willing to extend teaching beyond
the curriculum and the textbook in order to improve mathematics achievement. In regards
to the curriculum, the participants cited lack of instruction time for mathematics and the
need to focus more on building students’ foundational math knowledge as factors related
to low mathematics achievement. Cultural issues cited by participants included the added
learning challenges for English language learners and a lack of support at home as factors
related to low mathematics achievement.
The themes of teacher quality, curricular referencing, and cultural referencing are
essential in evaluating current mathematics programs at the primary school level. Price
and Ball (1997) note that, while legislation tends to encourage extensive reforms in the
teaching of mathematics, current practices have remained unchanged in many schools
across the country. These themes have overall implications for family, community,
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leadership, school policy, and state policy.

111

Chapter 5
Discussion
This chapter begins with the overview and purpose of the research study. The
researcher will discuss the findings in terms of their implications for family, community,
leadership, school policy, and state policy. The researcher will then address
recommendations for future research and conclusions.
Introduction
The purpose of this qualitative case study was to explore Catholic school
teachers’ perceptions of factors related to low mathematics achievement in second
through fifth grade at three Catholic elementary schools in the Eastern United States. The
three schools participating in this study have varying degrees of ethnic diversity and
enrollment. In 2014, all schools in the archdiocese produced standardized test results well
above the national average in reading in second through fifth grades (see Appendix A for
district mean scaled scores versus national mean scaled scores in reading). In the same
academic year, the gap between the national average and the district’s second through
fifth grade mathematics scores was significantly narrower (see Appendix B for district
mean scaled scores versus national mean scaled scores in mathematics). The purpose of
this qualitative case study is to explore Catholic school teachers’ perceptions of factors
related to low mathematics achievement in second through fifth grade at three Catholic
elementary schools in the Eastern United States.
As a result of this study, three major themes emerged related to low mathematics
achievement in second through fifth grades: teacher quality, curricular referencing, and
cultural referencing. All themes were developed using initial and axial coding techniques.
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The three dominant themes emerged from interviews of second through fifth grade
Catholic elementary school teachers, classroom observations, and analysis of documents.
Implications
Family. The findings of this study align with the current research on the
importance of home learning environments for children’s early mathematics development
(Crosnoe et al., 2010). The findings of this study indicate lack of home resources and lack
of home support are major factors perceived by Catholic elementary school teachers as
affecting mathematics achievement. During the interviews, multiple participants reflected
on their struggles with the lack of home support their students seemed to have, and they
described the challenges evident among English-language learners and their parents. The
increased enrollment of English-language learners at School X and Y has been identified
as a factor in the low achievement of students in mathematics.
McIlrath and Huitt’s (1995) teaching-learning process model outlines indicators
such as mothers’ education, family income, number of books in the home, and academic
expectations as elements of family life that affect student achievement. Decades later, the
Coleman Report’s (1966) assertion that the strongest predictor of student achievement is
student and family characteristics in relation to their socio-economic level still holds true.
Students’ own beliefs and expectations about learning and their ability to do well in
school, which are highly influenced by family, play a significant role in academic
achievement (Ramirez, 2004). It is imperative that administrators and teachers continue
to support families with resources to combat the lack of home resources and lack of home
support. The recommendation of the researcher is for Catholic schools to pilot an
academic drop-in-center at the school for families who lack home support for academic
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readiness in mathematics. This pilot program would be available after school, and
students would have the ability to attend to complete necessary work. The researcher has
implemented a similar academic program at a Title I school. The program was designed
for students qualifying for free and/or reduced lunch under federal guidelines. The
academic drop-in-center implemented by the researcher targeted student performance on
standardized state-mandated proficiency assessments. Students participating in the
program increased academic achievement on state-mandated assessments.
Community. In terms of community, the size and region of a school are factors in
the teaching and learning process that are directly linked to student achievement
(McIlrath and Huitt, 1995). Schools with decreased enrollment are affected by limited
operating expenses. Catholic schools with thriving enrollments are more successful in
retaining quality teachers due to their prosperous operating budget. In addition, schools
with successful school enrollments have the ability to provide more resources for their
students. Bracey (1995) concurred that class size is significant, and Fowler’s (1995)
research indicated school size also impacts student achievement. An example of this took
place at Z School. Z school had a successful school enrollment of 594 students enrolled
in the 2017 school year. Since Z school was a two class per grade school at the primary
level, all mathematics classes were leveled based on ability. Participants in the research
study did not identify leveling as a factor of low achievement in mathematics. Further,
the three participants observed at Z School had the highest overall rating on the Reformed
Teacher Observational Protocol (Sawada et al., 2000). Additionally, the two participants
with the highest degree earned were employed at Z School.
The data gathered suggests a connection between higher ratings of reform in
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teaching and teacher quality. The implications for this study are significant for
mathematics achievement in elementary schools. The three participants observed at Z
School had the highest overall rating and displayed strong teacher characteristics. The
implications of this study suggest teachers with education beyond an undergraduate degree
score higher on the Reformed Teacher Observational Protocol (Sawada et al., 2000). This
evidence will give school leaders a tool to use when hiring a potential candidate during
their demonstration lesson in mathematics. Additionally, it will give school and district
leaders reason to provide financial funding to teachers wishing to continue in their
graduate degrees.
McIlrath and Huitt (1995) indicate that teacher characteristics, including
knowledge, skills, and efficacy, can influence the classroom community. Research on
pedagogical content knowledge was pioneered by Shulman (1986), who asserted that
teachers need more than the ability to perform mathematical operations themselves in
order to teach mathematics to students. Ball (1990, 1993) and Ball, Thames, and Phelps
(2008) have continued this research, developing a model of mathematical knowledge for
teaching that is very relevant to today’s mathematics curriculum. Studies conducted by
Ball, Hill, and Bass (2005) and Hill, Rowan, and Ball (2009) have confirmed the
effectiveness of this approach to teaching mathematics in creating a beneficial learning
community for students.
Research has demonstrated the need to move away from the traditional
curriculum of lecture and memorization and toward more hands-on, cooperative, and
complex learning experiences (Price & Ball, 1997). Ball (1993) asserted that teachers are
responsible for producing a classroom environment that supports students while creating
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opportunities for students to establish proficiency in mathematics. Thus, it is imperative
for teachers in the primary grades to take on the challenge to improve the classroom
environment in mathematics.
Leadership. The findings of this research regarding teacher quality and its impact
on classroom community also have implications for those in school leadership positions.
Educational leaders should evaluate current policies relative to the selection of qualified
mathematics teachers in the primary grades. Administrators must take the factors related
to teacher quality into consideration when making hiring decisions. The researcher
recommends building principals use the Reformed Teacher Observational Protocol
(Sawada et al., 2000) when hiring new teachers for elementary teaching positions. The
protocol would provide a strong overall assessment of teachers’ capacity for reform in
their teaching (Sawada et al., 2000, p. 32). Even though a Catholic elementary school may
not have a thriving enrollment with excess operating budget, the protocol would aid in
hiring teachers that possess the ability to progress the success of mathematics at the
elementary school level. The researcher will present the potential findings to all X, Y, and
Z’s schools staff, archdiocese board of education members, and central office
administrators
School policy. Within the theme of curricular referencing, lack of instructional
time was cited by many participants as a barrier to mathematics achievement. This
obstacle was the most dominant theme that emerged from the participants’ comments. To
address this issue, the researcher recommends piloting a program to offer a double period
or block in mathematics. This would afford teachers opportunities to make mathematics
instruction more hand-on and cooperative, which research has demonstrated is more
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effective than the traditional curriculum of lecture and memorization (Price & Ball,
1997). This recommendation would require substantial financial support from district and
building administration for professional development. Teachers would require training on
teaching mathematics in a double period.
State policy. State policies have the potential to impact student achievement in a
variety of ways, most notably through assessment and monies. The challenges that were
highlighted by this study’s participants are all connected to the issue of school monies.
The financial stability of a Catholic elementary school has major link to the curriculum,
instruction, and school climate being offered to the school community. Schools with
decreased enrollment have been affected by limited operating expenses. Catholic schools
with thriving enrollments are more successful in retaining quality teachers due to their
prosperous operating budget. The findings of this study have added to the already
established data indicating a connection between schools with successful operating
budgets and the quality of their teachers, and these factors impact mathematics
achievement. State policies play a major role in school monies, which impact a school’s
ability to provide quality, knowledgeable instructors and assessments aligned to the
curricular standards designed to increase academic achievement. Several studies have
found that students in private schools perform better in mathematics when public funding
is provided (Lefebvre, Merrigan, & Verstraete, 2009; Rouse, 1998).
It is imperative for the archdiocese and Catholic schools to continue the push to
advocate for increased funding from federal and state bodies. Due to the challenges
schools encounter, the Catholic schools must be fiscally responsible. Z School offers
more academic resources than X and Y schools in mathematics due to its large student
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enrollment. At Z School, all students requiring special education services and remedial
services in mathematics are pulled out for additional classroom instruction. Catholic
schools have to compete with the local public schools for teachers and the continued
increase in salaries for their current staff. Schools with flourishing enrollments have the
ability to provide unlimited resources to their student body. When there are inadequate
school monies, it directly affects the services the school can provide.
Additionally, X and Y School receive Title II and Title III services. The schools
receive outside tutoring services for English Language Learners who are selected based
on their performance on an assessment. Also, the schools receive a financial allotment
from the federal government for Title III professional development. Policymakers who
recognize the findings from this study should see the need to extend Title III services to
parents of English-Language Learners. It is evident parents who are non-native English
speakers struggle with maintaining support for their children. This report’s findings
clearly outline the struggle exhibited by parents. The recommendation of the researcher is
to pilot an academic drop-in-center similar to programs offered to Title I schools for
families who are non-native English speakers who struggle to support their children with
academic readiness in mathematics. This pilot program would be available after school,
and students would have the ability to attend to complete necessary work.
Recommendations for Future Research
The topic of low mathematics achievement in primary grades in Catholic
elementary schools across the United States warrants continued investigations. The
findings of this study have established a connection between mathematics achievement
and successful school enrollments, which positively affect the schools’ operating budgets
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and give schools the ability to hire quality teachers. Thus, a study to evaluate the
perceptions of mathematics teachers in schools with successful enrollments is necessary.
An investigation of whether schools with successful enrollments have teachers that
possess mathematical knowledge for teaching would serve to deepen the understanding
of the connection between teacher quality and enrollment as it relates to mathematics
achievement. Ball, Hill, and Bass’s (2005) research demonstrated that teachers who
possess mathematical knowledge for teaching have the ability to make adjustments and
self-correct their students while still maintaining a high level of content (Ball, Hill, &
Bass, 2005).
Even though the study was conducted in three Catholic elementary schools, public
schools would benefit from a study of the perceptions mathematics teachers hold about
low mathematics achievement. A possible study in this area may include evaluating
public and private standardized assessments. A future study could evaluate the
effectiveness of and make comparisons between public and private elementary
mathematics programs. The local public school system situated within the three Catholic
elementary schools has been administering their standardized assessment, Partnership for
Assessment of Readiness for College and Careers (PARCC), for three years. Therefore,
there are only three years of data available on their assessment. A deeper evaluation of
the perceptions of public school teachers that administer standardized assessments in the
elementary grades is necessary; unfortunately, however, it will be difficult to make
connections between standardized test scores since the public and private schools
administer different standardized assessments.
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Another major issue that was highlighted throughout the findings was a lack of
instructional time. Therefore, it would be beneficial to examine perceptions of teachers
about achievement in mathematics in schools that offer double or block periods in the
primary grades. The research should focus on how schools address the lack of
instructional time in mathematics. While the literature review of this study did not discuss
lack of instructional time as a factor related to low mathematics achievement in
elementary schools, the available evidence seems to suggest that lack of instructional
time is a concern for primary grade teachers in this study.
It would also be valuable to understand the perceptions of Catholic school
elementary building administrators about low mathematics achievement. A possible
future study could evaluate the principals’ role in overseeing the success of mathematics
in their buildings. The recommendation of the researcher is for Catholic school
principals’ to maintain a connection to instruction of mathematics in their schools.
Research has shown this leadership comes in the form of mentoring (Fluckiger,
McGlamery, &Edick, 2006; Hellsten, Prytula, & Ebanks, 2009), professional
development (Burch & Spillane, 2003), and positive relationships between teachers and
administrators (Bickmore & Bickmore, 2010; Burch & Spillane, 2003; Mastropieri, 2001;
Murphy, 2005; Schlichte, Yssel, & Merbler, 2006). In addition, Price and Ball (1997)
stressed that district leaders are vital in the process of recruiting resources in order for
reform to take place in mathematics education. The resources administrators can provide
benefit all educators in establishing a climate of mathematics achievement for all
students.
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This study found a connection between mathematics achievement and Englishlanguage learners, but further research is necessary. School X and School Y indicated an
increase in enrollment of English-language learners. The researcher recommends a pilot
program at both of those schools to develop a professional learning community
addressing the needs of English-language learners. The members of the professional
learning community would guide the schools to effectively promote a successful
academic environment. The professional learning community would be tasked with the
responsibility to identify a new mathematics series, which will narrow the achievement
gap for all learners.
These potential studies would continue to highlight the need to address the low
mathematics achievement of students in Catholic elementary schools. Federal legislation
to fund programs to improve academic achievement have existed for decades, from the
Elementary and Secondary Education Act of 1965 to the ESSA today. These mathematics
partnerships were designed to develop programs that would increase teachers’ knowledge
and skills in mathematics, develop rigorous mathematics curricula, and integrate
technology into the curriculum (U.S. Department of Education, 2015). However, the
achievement gap in mathematics still exists and continues to be a major topic of concern
for educators and policy makers.
Ethical Considerations and Limitations
The Superintendent of Schools for the archdiocese granted approval for this study.
After approval was granted, the researcher reviewed the appropriate code of ethics for his
professional research association in order to avoid a violation of professional code of
conduct (Creswell, 2009). In addition, the technique of conformability was used to
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establish the acknowledgement that research is never objective and to eliminate
researcher bias if at all possible to maintain credibility in the research process (Gasson,
2004). As the former principal of X school, the researcher was aware that participant
responses may have been affected by his previous role at the school. At times it was
evident during interviews that participants were reluctant to share more information
relative to their colleagues or administrators. In order to remain impartial, the researcher
reviewed all collected field notes with a particular focus on his worldviews. In addition,
the researcher collaborated with participants by discussing emerging themes. The
evidence collected was thoroughly examined in relation to the researcher’s personal
profile so any claim made during the research can be identified as unbiased (Rossman &
Rallis, 2012).
Another limitation is that the research took place in one archdiocese located in
one county. Even though the schools are ethnically diverse elementary schools, they are
situated only 14 miles apart from each other. In addition, the schools participating in this
study administer Scantron Performance Series to their students in Grades 2-8. This
standardized test is a computer-adaptive assessment and has only been administered to
the schools for the past three years. Therefore, only three years of similar standardized
test data was available for this study. A challenge to this study was having complete
access to data. As the former principal of X school, it was easier to conduct in-depth
analysis of student performance on standardized assessments.
Another limitation is the limited research on the effects of attending Catholic
Elementary Schools. The literature on mathematics achievement primarily addresses
achievement in various public elementary schools, with current research into
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mathematics achievement in Catholic schools focusing on high schools. This study
attempts to make connections from the literature regarding mathematics achievement, but
there is a major gap in the research on achievement in mathematics in Catholic
elementary schools. Thus, this research will potentially fill a gap in evaluating
mathematics achievement in Catholic elementary schools.
Conclusion
This chapter discussed the implication of this study’s findings for family,
community, leadership, school policy, and state policy. Recommendations for future
research and conclusions are addressed relative to improving achievement in mathematics
in Catholic elementary schools. This qualitative case study was significant because it
addressed a direct need for improvement in Catholic schools. Multiple recommendations
are made based on the perceptions of Catholic school teachers about the low mathematics
achievement in second through fifth grade at three Catholic elementary schools in the
Eastern United States.
Price and Ball (1997) note that, while legislation tends to encourage extensive
reforms in the teaching of mathematics, current practices have remained unchanged in
many schools across the country. This research study provided recommendations in line
with reforms in federal legislation. Title II of ESSA (2015) funds nonprofit organizations
such as Catholic schools “to support the implementation, replication, or expansion of
effective science, technology, engineering, and mathematics professional development
programs in schools across the State through collaboration with school administrators,
principals, and STEM educators” (Pub.L. 114-95 § 2245 ). In addition, under ESSA,
there is growing financial support to improve achievement in schools. Title II is a
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provision in ESSA (2015) that addresses “preparing, training, and recruiting high-quality
teachers, principals, or other school leaders” (Pub.L. 114-95 §§ 1177-113). It identifies
the following major goals:
1. Increase student achievement consistent with the challenging State academic
standards.
2. Improve the quality and effectiveness of teachers, principals, and other school
leaders.
3. Increase the number of teachers, principals, and other school leaders who are
effective in improving student academic achievement in schools
4. Provide low-income and minority students greater access to effective teachers,
principals, and other school leaders. (ESSA, 2015, Pub.L. 114-95 § 2001)
To this end, this case study addressed the need to understand teachers’ views of low
achievement in mathematics in the attempt to reform policies to improve achievement in
mathematics.
The recommendations of this study aim to encourage Catholic school leaders and
teachers to reflect on their educational programs to sustain their schools. The goal of the
study was to halt the closing of Catholic schools by addressing mathematics achievement.
This study provided recommendations for school leaders and teachers to increase student
achievement in mathematics. The researcher has significant leadership experience in
public and Catholic schools, which provided a unique point of view that was valuable for
this study. The main challenge as an educational leader at a private school is the ability to
financially support the academic needs of all of the students. In the traditional parish
elementary school model, where the researcher served as a building principal, less than
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25% of the school’s income comes from the church and a little more than 60% comes
from tuition and fees (Bimonte, 2004). The school community is responsible for
fundraising to generate the difference of income, which usually accounts for 15% of the
overall school income. One of the primary goals of a school leader is to be creative in
developing programs that increase enrollment and increase revenue. These increases
allow school leaders to provide additional resources for students.

125

References
Abedi, J. (2008). Linguistic modification: Part I—Language factors in the assessment of
English language learners: The theory and principles underlying the linguistic
modification approach. Washington, DC: LEP Partnership.
Abedi, J., Courtney, M., Mirocha, J., Leon, S., & Goldberg, J. (2005). Language
accommodations for English language learners in large-scale assessments:
Bilingual dictionaries and linguistic modification. Los Angeles, CA: University
of California, Center for the Study of Evaluation, National Center for Research on
Evaluation, Standards, and Student Testing.
Adams, E. (2010). The joys and challenges of semi-structured interviewing. Community
Practitioner: The Journal of the Community Practitioners' & Health Visitors'
Association, 83(7), 18.
Adelman, C., Jenkins, D., & Kemmis, S. (1983). Rethinking case study: Notes from the
second Cambridge conference. In L. Bartlett et al. (Eds), Case study methods 1:
An Overview (pp. 1-10). Victoria, Australia: Deakin University Press.
Adler, J., Ball, D., Krainer, K., Lin, F., & Novotna, J. (2005). Reflections on an emerging
field: Researching mathematics teacher education. Educational Studies in
Mathematics, 60(3): 359-381. doi:10.1007/s10649-005-5072-6
Anzul, M., Ely, M., & Freidman, T. (2003). Doing qualitative research. London, UK:
Routledge.
Bagnoli, A. (2009). Beyond the standard interview: The use of graphic elicitation and arts
based methods. Qualitative Research, 9(5), 547-570.
doi:10.1177/1468794109343625
Ball, D. L. (1990). The mathematical understandings that prospective teachers bring to
teacher education. Elementary School Journal, 9(4), 449-466.
Ball, D. L. (1991). Research on teaching mathematics: Making subject-matter knowledge
part of the equation. In J. Brophy (Ed.), Advances in research on teaching:
Teachers’ knowledge of subject matter as it relates to their teaching practice
(Vol. 2, pp. 1–48). Greenwich, CT: JAI Press
Ball, D. L. (1993) With an eye on mathematical horizon: Dilemmas of teaching
elementary school mathematics. Elementary School Journal, 93(2), 65 – 75.

126

Ball, D. L., & Bass, H. (2000). Interweaving content and pedagogy in teaching and
learning to teach: Knowing and using mathematics. In J. Boaler (Ed.), Multiple
perspectives on the teaching and learning of mathematics (pp. 83-104). Westport,
CT: Ablex.
Ball, D. L. & Forzani, F. M. (2010). Teaching skillful teaching. Educational Leadership,
68(4), 40–45.
Ball, D. L., Hill, H. C, & Bass, H. (2005). Knowing mathematics for teaching: Who
knows mathematics well enough to teach third grade, and how can we
decide? American Educator, 30(3), p. 14–17, 20–22, 43–46.
Ball, D. L., Thames, M. H., & Phelps, G. (2008). Content knowledge for teaching: What
makes it special? Journal of Teacher Education, 59(5), 389-407.
Barab, S. (2006). Design-based research: A methodological toolkit for the learning
scientist. In R. K. Sawyer (Ed.), The Cambridge handbook of the learning
sciences (pp. 153-170). New York, NY: Cambridge University Press.
Bickmore, S. T., & Bickmore, D. L. (2010). Revealing the principal’s role in the
induction process: Novice teachers telling their stories. Journal of School
Leadership, 20(4), 445-469.
Bimonte, R. R. (2004). Balance sheet for Catholic elementary schools: 2003 income and
expenses. Washington, DC: National Catholic Education Association.
Boeije, H. (2010). Analysis in qualitative research. London, UK: Sage.
Bodovski, K., Nahum-Shani, I., & Walsh, R. (2013). School climate and students’ early
mathematics learning: Another search for contextual effects. American Journal of
Education, 119(2), 209 – 234.
Bracey, G. (1995). Research oozes into practice: The case of class size. Phi Delta
Kappan, 77(1), 89 - 91.
Bradley, R. H., Corwyn, R. F., McAdoo, H. P., & Garcia Coll, C. (2001). The home
environments of children in the United States Part I: Variations by age,
ethnicity, and poverty status. Child Development,72(6), 1844–1867.
Brooks-Gunn, J., & Markman, L. B. (2005). The contribution of parenting to ethnic and
racial gaps in school readiness. The Future of Children, 15(1), 139–168.
Bruner, J. (1986). Actual minds, possible worlds. Cambridge, MA: Harvard University.

127

Burch, P. & Spillane, J. P. (2003). Elementary school leadership strategies and subject
matter: Reforming mathematics and literacy instruction. The Elementary School
Journal, 103(5), 519 – 535.
Campbell, P. F., Nishio, M., Smith, T. M., Clark, L. M., Conant, D. L., Rust, A. H.,
Depiper, J. N., Frank, T. J., Griffin, M. J., & Choi, Y. (2014). The relationship
between teachers' mathematical content and pedagogical knowledge, teachers'
perceptions, and student achievement. Journal for Research in Mathematics
Education, 45(4), 419- 459.
Carrasco, M. R., & Torrecilla, J. M. (2012). Learning environments with technological
resources: A look at their contribution to student performance in Latin American
elementary schools. Education Tech Research Development, 60(6): 1107-1128.
doi 10.1007/s11423-012-262-5
Charmaz, K. (2006). Constructing grounded theory: A practical guide through
qualitative analysis. Thousand Oaks, CA: Sage.
Coleman, J. S. (1966). Equality of educational opportunity: Summary report.
Washington, DC: US Government Printing Office.
Copur Gencturk, Y. (2012). Teachers’ mathematical knowledge for teaching,
instructional practices, and student outcomes (Doctoral dissertation). Retrieved
from ProQuest Dissertations and Theses. (1442476404).
Crain, W. C. (1992). Theories of development: Concepts and applications. Englewood
Cliffs, NJ: Prentice Hall.
Creswell, J. W. (2009). Research design: Qualitative, quantitative, and mixed methods
approaches (3rd Ed.). Thousand Oaks, CA: Sage.
Crosnoe, R., Leventhal, T., Wirth, R. J., Pierce, K. M., Pianta, R. C., & NICHD Early
Child Care Research Network. (2010). Family socio-economic status and
consistent environmental stimulation in early childhood. Child Development,
81(3), 972–987.
Darling-Hammond, L. (2000). How teacher education matters. Journal of Teacher
Education, 51(3), 166-173. doi:10.1177/0022487100051003002
Denzin, N. K. (1970). The research act. Chicago, IL: Aldine.
Denzin, N. K. (1989). Interpretive interactionism. Newbury Park, CA: Sage.
Desmet, L., Grégoire, J., & Mussolin, C. (2010). Developmental changes in the
comparison of decimal fractions. Learning and Instruction, 20(6): 521–532.
doi:10.1016/j.learninstruc.2009.07.004
128

DuFour, R. (2004). Schools as learning communities. Educational Leadership, 61(8), 6 –
11.
Eisenhardt, K. M. (1989). Building theories from case study research. The Academy of
Management Review, 14(4). 532 – 550.
Fluckiger, J., McGlamery, S., & Edick, N. (2006). Mentoring teachers’ stories: Caring
mentors help novice teachers stick with teaching and develop expertise. The Delta
Kappa Gamma Bulletin, 72(3), 8-13.
Fowler, W. (1995). School size and student outcomes. In B. Levin, W. Fowler, & H. J.
Walberg (Eds.), Advances in Educational Productivity (Vol. 5, pp. 3-26).
Greenwich, CT: JAI Press.
Garcia, E. E. (2001). Hispanic education in the United States: Raices y alas. Lanham,
MD: Rowman & Littlefield.
Gasson, S. (2004). Rigor in grounded theory research: An interpretive perspective on
generating theory from qualitative field studies. In M.E. Whitman & A.B.
Woszcynski (Eds.), The handbook of information systems research (pp. 79-102).
Hershey, PA: Idea Group.
Gelo, G., & Meitler, N. (2003). Catholic elementary school funding models: One size
does not fit all. Hales Corners, WI: Meitler Consultants.
George, B., & Sims, P. (2007). True north: Discovering your authentic leadership. San
Francisco, CA: Jossey-Bass.
Ginsburg, H. C., Choi, Y. E., Lopez, L. S., Netley, R., & Chi, C. Y. (1997). Happy
birthday to you: Early mathematical thinking of Asian, South American and U. S.
children. In T. Nunes & P. Bryant (Eds.), Learning and teaching mathematics: An
international perspective (pp. 163 – 207). Hove, England: Psychology Press.
Glaser, B. G. (1978). Theoretical sensitivity. Mill Valley, CA: Sociology Press.
Gleason, P., Borders, W., Pilarczyk, D., & McManus, W. (1985). Baltimore III and
education. U.S. Catholic Historian, 4(3/4), 273-313.
Goldschmidt, E. P., & Walsh, M. E. (2013). Urban catholic elementary schools: What are
the governance models?. Catholic Education: A Journal of Inquiry & Practice,
17(1), 111-135.
Green, S. (2010). The second disestablishment: Church and state in nineteenth-century
America. New York, NY: Oxford University Press.
129

Greene, J. A., & O’Keefe, J. M. (2001). Enrollment in Catholic schools in the United
States. In T. Hunt, E. Joseph, & R. Nuzzi (Eds.), Handbook of research on
Catholic education (pp. 161-182). Westport, CT: Greenwood.
Gregory, A., Skiba, R. J., & Noguero, P. A. (2010). The achievement gap and the
discipline gap: Two sides of the same coin?. Educational Researcher, 39(1), 59 –
68.
Haney, R., O’Brien, S., & Sheehan, L. (2009). A primer on educational governance in
the Catholic Church. Washington, DC: National Catholic Education Association.
Hellsten, L. M., Prytula, M. P., Ebanks, A., & Hollis, L. (2009). Teacher induction:
Exploring beginning teacher mentorship. Canadian Journal of Education, 32(4),
703-733.
Hill, H. C., & Ball, D. L. (2009). The curious -- and crucial – case of mathematics
knowledge for teaching. Phi Delta Kappan, 91(2), 68 – 71.
Hill, H. C., Blunk, M. L., Charalambous, C. Y., Lewis, J. M., Phelps, G. C., Sleep, L., &
Ball, D. L. (2008). Mathematical knowledge for teaching and the mathematical
quality of instruction: An exploratory study. Cognition and Instruction, 26(4),
430–511. doi:10.1080/07370000802177235
Hill, H. C., Rowan, B., & Ball, D. L. (2005). Effects of teachers’ mathematical
knowledge for teaching on student achievement. American Educational Research
Journal, 42(2), 371-406.
Hill, H. C., Schilling, S. G., & Ball, D. L. (2004). Developing measures of teachers’
mathematics knowledge for teaching. The Elementary School Journal, 105(1), 13
–30.
Hughes, E. M., Powell, S. R., & Stevens, E. A. (2016). Supporting clear and concise
mathematics language: Instead of that, say this. Teaching Exceptional Children,
49(1), 7 – 17. doi:10.1177/0040059916654901
Huttlinger, K. (2011). Participant observation. In J. Fitzpatrick (Ed.), Encyclopedia of
nursing research (3rd ed.). New York, NY: Springer Publishing Company.
James, J. T., (2007). Changes in funding and governance of Catholic elementary
education in the United States. British Journal of Religious Education, 29(3), 287301.
Karp, K. S., Bush, S. B., & Dougherty, B. J. (2014). 13 Rules that expire. Teaching
Children Mathematics, 21(1). 18 – 25.
130

Klein, A. (2015). No child left behind: An overview. Education Week. Retrieved from
http://www.edweek.org/ew/section/multimedia/no-child-left-behind-overview
definition-summary.html
Lee, V. E., & Loeb, L. S. (2000). School size in Chicago elementary schools: Effects on
teachers' attitudes and students' achievement. American Educational Research
Journal, 37(1), 3-31. doi: 10.3102/00028312037001003
Lefebvre, P., Merrigan, P., & Verstraete, M. (2009). Public subsidies to private schools
do make a difference for achievement: Longitudinal evidence from Canada.
Economics of Education Review, 30(2011), 79 – 98.
Marneweck, L. (2005). The challenge of curriculum change facing primary school
teachers in Limpopo province (Unpublished doctoral dissertation). University of
the Witwatersrand, Johannesburg, South Africa.
Mastropieri, M. A. (2001). Is the glass half full or half empty? The Journal of Special
Education, 35(2), 66-74.
Maxwell, J. A. (1996). Qualitative research design: An interactive approach. Thousand
Oaks, CA: Sage.
Mills, G. E. (2003). Action research: A guide for the teacher researcher (2nd ed.). Upper
Saddle River, NJ: Merrill Prentice Hall.
McDonald, D. (2005). United States Catholic elementary and secondary schools 20042005: The annual statistical report on schools, enrollment and staffing.
Washington DC: National Catholic Education Association
McDonald, D., & Schultz, M. (2013). The annual statistical report on schools,
enrollment, and staffing: United States Catholic elementary and secondary
schools 2012-2013. Arlington, VA: National Catholic Educational Association.
McIlrath, D., & Huitt, W. (1995). The teaching-learning process: A discussion of
models. Educational Psychology Interactive. Valdosta, GA: Valdosta State
University. Retrieved from
http://www.edpsycinteractive.org/papers/modeltch.html
Murphy, J. C. (2005). The struggles and triumphs of a novice teacher. Kappa Delta Pi
Record, 41(4), 180-183.
National Center for Education Statistics. (2015). Trends in international mathematics and
science study [Brochure]. Retrieved from
https://nces.ed.gov/timss/pdf/TIMSS_2015_Brochure.pdf
131

National Center for Educational Statistics. (2016). U.S. States’ mathematics and science
achievement in 2011. Retrieved from
https://nces.ed.gov/timss/results11_states11.asp
National Council of Teachers of Mathematics. (2000). Principles and standards for
school mathematics. Reston, VA: Author.
National Council of Teachers of Mathematics. (2016). NCTM strategic plan. Retrieved
from
http://www.nctm.org/uploadedFiles/About/NCTM%20Board%20Strategic%20Pla
n%202014.pdf
Onwuegbuzie, A. J., Leech, N. L., & Collins, K. M. T. (2010). Innovative data collection
strategies in qualitative research. The Qualitative Report, 15(3), 696-726.
Partnership for Assessment of Readiness and College and Careers. (2016). Working
together to create a modern assessment. Retrieved from http://www.parccassessment.org/about
Patton, M. Q. (2002). Qualitative evaluation and research methods (3rd ed.). Thousand
Oaks, CA: Sage.
Paulos, J. A. (1988). Innumeracy: Mathematical illiteracy and its consequences. New
York, NY: Hill & Wang.
Paulos, J. A. (1995). A mathematician reads the newspaper. New York, NY: Basic
Books.
Philipp, R. A., Cabral, C., & Schappelle, B. P. (2005). IMAP CD-ROM: Integrating
mathematics and pedagogy to illustrate children’s reasoning [Computer
software]. Upper Saddle River, NJ: Pearson Education.
Powell, S. R., Driver, M. K., & Roberts, G. (2016). The connections among general
vocabulary, mathematics computation, and mathematics vocabulary knowledge at
Grades 3 and 5. Manuscript submitted for publication.
Powell, S. R., & Nelson, G. (2016). Influence of general vocabulary and mathematics
knowledge on mathematics vocabulary at Grades 3 and 5. Manuscript submitted
for publication.
Price, J. N., & Ball, D. L. (1997). ‘There’s always another agenda’: Marshaling resources
for mathematics reform. Journal of Curriculum Studies, 29(6), 637-666.

132

Ramirez, M. J. (2004). Understanding low mathematics achievement of Chilean students:
A cross-national analysis using TIMSS data (Unpublished doctoral dissertation).
Boston College, Boston, MA.
Reardon, S. F., Cheadle, J. E., & Robinson, J. P. (2008). The effect of Catholic schooling
on math and reading development in kindergarten through fifth grade. Journal of
Research on Educational Effectiveness, 2(1), 45-87.
Rossman, G. B., & Rallis, S. F. (2012). Learning in the field: An introduction to
qualitative research (3rd ed.). Thousand Oaks, CA: Sage.
Rouse, C. (1998). Private school vouchers and student achievement: An evaluation of the
Milwaukee parental choice program. Quarterly Journal of Economics, 113(2), 553
–602.
Rubin, H. J., & Rubin, I. S. (2012). Qualitative interviewing: The art of hearing data (3rd
ed). Thousand Oaks, CA: Sage.
Ryoo, J. H., Molfese, V. J., Heaton, R., Zhou, X., Brown, E. T., Prokasky, A., & Davis,
E. (2014). Early mathematics skills from prekindergarten to first grade: Score
changes and ability group differences in Kentucky, Nebraska, and Shangai
samples. Journal of Advanced Academics, 25(3), 162-188.
doi:177/1932202X14538975
Saldana, J. (2009). The coding manual for qualitative researchers. Thousand Oaks, CA:
Sage.
Sato, E. (2008). Linguistic modification: Part II—A guide to linguistic modification:
Increasing English language learner access to academic content. Washington,
DC: LEP Partnership.
Sawada, D., Piburn, M., Falconer, K., Turley, J., Benford, R., & Bloom, I. (2000).
Reformed teaching observation protocol (RTOP) (ACEPT Technical Report No.
IN00-1). Tempe, AZ: Arizona Collaborative for Excellence in the Preparation of
Teachers.
Sawada, D. Piburn, M., Turley, J., Falconer, K., Benford, R., Bloom, I., & Judson, E.
(2000). Reformed teaching observation protocol (RTOP) training guide
(ACEPT Technical Report No. IN00-2). Tempe, AZ: Arizona Collaborative for
Excellence in the Preparation of Teachers.
Schlichte, J., Yssel, N., & Merbler, J. (2005). Pathways to burnout: Case studies in
teacher isolation and alienation. Preventing School Failure, 50(1), 35-40.

133

Shulman, L. S. (1986). Those who understand: Knowledge growth in teaching.
Educational Researcher, 15(2), 4–14.
Siegler, R. S., & Mu, Y. (2008). Chinese children excel on novel mathematics problems
even before elementary school. Psychological Science, 19(8), 759 – 763.
Slavin, R. E., & Lake, C. (2008). Effective programs in elementary mathematics: A best
evidence synthesis. Review of Educational Research, 78(3), 427 - 515.
Sonnenschein , S., & Galindo, C. (2015). Race/ethnicity and early mathematics skills:
Relations between home, classroom, and mathematics achievement. The Journal
of Educational Research, 108(4), 261-277. doi: 10.1080/00220671.2014.880394
Spradley, J. (1980). Participant observation. New York, NY: Holt, Rinehart.
Steele, D. F. (2001). Using sociocultural theory to teach mathematics: a Vygotskian
perspective. School Science and Mathematics, 101(8), 404–416.
doi:10.1111/j.1949-8594.2001.tb17876.x
Stevenson, H. W., Chen, C., & Lee, S. Y. (1993). Mathematics achievement of Chinese,
Japanese, and American children: Ten years later. Science, 259, 53–58.
Stevenson, H. W., & Stigler, J. W. (1992). The learning gap. New York, NY: Free Press.
Stringer, E. T. (2007). Action research. Thousand Oaks, CA: Sage Public.
United States Conference of Catholic Bishops. (1973). To reach as Jesus did.
Washington, DC: United States Catholic Conference.
United States Conference of Catholic Bishops. (2016). Canon law. Retrieved from
http://www.usccb.org/beliefs-and-teachings/what-we-believe/canon-law/
United States Conference of Catholic Bishops. (2017). Catholic education. Retrieved
from http://www.usccb.org/beliefs-and-teachings/how-we-teach/catholiceducation/index.cfm
U. S. Department of Education. (2000). Key indicators of Hispanic student achievement:
National goals and benchmarks for the next decade. Washington, DC: Author.
Retrieved from: http://www.ed.gov.pubs/hispanicindicators/
U. S. Department of Education. (2015a). Every Students Succeeds Act. Retrieved from
http://www.ed.gov/essa
U. S. Department of Education. (2015b). Part B – Mathematics and science partnerships.
Retrieved from http://www2.ed.gov/policy/elsec/leg/esea02/pg26.html#sec2201
134

U. S. Department of Education. (2016). National blue ribbon schools program. Retrieved
from http://www2.ed.gov/programs/nclbbrs/index.html
U. S. Department of Education, Institute of Education Sciences, What Works
Clearinghouse. (2012). WWC review report: Accommodations for English
language learner students: The effect of linguistic modification of math test item
sets. Retrieved from http://whatworks.ed.gov.
VanDerHeyden, A. M., & Burns, M. K. (2005). Using curriculum-based assessment and
curriculum-based measurement to guide elementary mathematics instruction:
Effect on individual and group accountability scores. Assessment for Effective
Intervention, 30(3), 15-31. doi:10.1177/073724770503000302
Vygotsky, L. S. (1978). Mind in society: The development of higher psychological
processes. Cambridge, MA: Harvard University Press.
Walch, T. (1996) Parish school: American Catholic parochial education from colonial
times to the present. New York NY: Crossroads.
Webb, M. F. (1993). The impact of winning the United States Department of Education
blue ribbon school award on Catholic elementary schools (Doctoral dissertation).
Retrieved from ProQuest Dissertations & Theses Global. (304097033)
Wilkins, J. L. M. (2008). The relationship among elementary teachers’ content
knowledge, attitudes, beliefs, and practices. Journal of Mathematics Teacher
Education, 11(2), 139–164. doi:10.1007/ s10857-007-9068-2
Woodward, I. (2007). Understanding material culture. Los Angeles, CA. Sage.
Yin, R. K. (2009). Case study research: Design and methods. Los Angeles, CA: Sage.
Zhao, N. (2011). Mathematics learning performance and mathematics learning
difficulties in China. (Unpublished doctoral dissertation). Ghent University,
Ghent, Belgium.

135

Appendix A
District Reading Scaled Scores
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Appendix B
District Mathematics Scaled Scores
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Appendix C
Scantron Performance Series Reading and Mathematics National Mean Scale Score
at 85th Percentile/National Blue Ribbon Eligibility Requirements

Grade
2

Mathematics Mean Scale
Score at 85th Percentile
2309

Reading Mean Scale
Score at 85th Percentile
2494

3

2461

2663

4

2591

2786

5

2687

2897

6

2756

2986

7

2843

3059

8

2911

3105
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Appendix D
School Mission Statements
School X
The mission of X School is to educate children in Christ-centered environment.
Our students encounter the Living God through faith formation, prayer, and participation
in the sacramental and liturgical life of the Church. We live the Gospel Values by
spreading the message of love and service to each other and the extended community.
We are committed to the spiritual, intellectual, physical, emotional, and social
growth of all of our students. We seek to integrate core, traditional, and emerging skills
that cultivate and complement the students’ God-given talents. We challenge each child
to become a self-regulating and self-monitoring lifelong learner.
School Y
The mission of Y School is dedicated to the development of the whole child
within a Catholic community of faith and academic excellence.
School Z
The mission of Z school is to provide the highest quality spiritual formation in an
environment that is rooted in the Gospel of Jesus Christ and the teachings of the Roman
Catholic Church. Toward this end, the administration, faculty, staff, and parents endeavor
to live and learn in a community of faith where each individual is recognized, respected,
and encouraged to grow. We strive for academic excellence through the creation of a
strong curriculum. Z school is committed to the creation of a faith community educated
to achieve academic success and to reach out to all people in faith and compassion to
bring the message of Jesus Christ.
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Appendix E
Interview Questions
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Appendix F
Graphic Elicitation
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Appendix G
Reformed Teaching Observation Protocol (RTOP)
(Sawada et al., 2000)
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Appendix H
Informed Consent Form
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Appendix I
Demographic Questionnaire
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